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APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.C. 8 156 

9 wlail Stop: Patent Term Extension 
Iommissioner for Patents 
‘.O. Box 1450 
ilexandria, VA 223 13-1450. 

RE: Application for Patent Term Extension Pursuant to 35 U.S.C. 6 156 (37 C.F.R. 
0 1.740) United States Patent Number 6,344,053 

ear Commissioner: 

Enclosed is an application for patent term extension pursuant to 37 C.F.R. $1.740. The 
rIler (assignee) of record, Medtronic Vascular (formerly Medtronic AVE) is submitting this 
plication. AH rights in United States Patent Number (USPN) 6,344,053 are held by and vested in 
:dtronic Vascular a Delaware Corporation and a wholly owned subsidiary of Medtronic, Inc., a 

8 laware company. Medtronic Vascular’s corporate headquarters are located at 3576 Unocal Place, 
lta Rosa, CA 95403. A brief chain of title summary follows. 

Michael D. Boneau is the sole inventor of USPN 6,344,053 which is a continuation of United 
tes Patent Application Serial Number (USPASN) 08/471,738, filed Jun. 6, 1995, now USPN 

5% 11,140, which is a divisional of USPASN 08/172,420, filed on Dec. 22, 1993, now abandoned, 
-* ch is a division of USPASN 07/398,180, filed Aug. 24, 1989, now U.S. Pat. No. 5,292,33 1. 

eau assigned his entire right, title and interest in USPASN 07/398,180 together with all divisional 
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applications, continuations and continuations-in-part to Accuterix, Inc. its successors, legal 
representatives and assigns on August 24,1989. The assignment was recorded in the United States 
Patent and Trademark Office (USPTO) on August 24, 1989. A complete microfilm copy is 
available in the USPTO records on reel 5116, frame 0570. 

Subsequently, Accutrix, Inc. assigned their entire right, title and interest to USPASN 
07/398,180 together with all divisional applications, continuations and continuations-in-part to 
Endovascular Support Systems, Inc. on August 9, 1991. A complete microfilm copy is available in 
the USPTO records on reel 58 16, frame 02 15. 

Thereafter, Endovascular Support Systems, Inc. assigned their entire right, title and interest to 
USPASN 07/398,180 together with all divisional applications, continuations and continuations-in- 
part to Applied Vascular Engineering, Inc. September 8,1993. This assignment was recorded in the 
USPTO on September 8,1993. A complete microfilm copy is available in the USPTO records on reel 
6687, he 0449. 

On January 30ti, 1996 Applied Vascular Engineering, Inc. changed its name to Arterial 
Vascular Engineering, Inc. Applied Vascular Engineering then assigned its entire right, title and 
interest to USPASN 07/398,180 together with all divisional applications, continuations and 
continuations-in-part to Arterial Vascular Engineering. This assignment was executed January 30*, 
1996 and was recorded March 20, 1996. A complete microfilm copy is available in the USPTO 
records on reel 8522, fkame 0049. 

Medtronic, Inc. acquired the assets of Arterial Vascular Engineering CAVE) through 
acquisition on January 29”, 1999 and formed a new Delaware Corporation named Medtronic AVE. 
Arterial Vascular Engineering assigned its entire right, title and interest to USPASN 07/398,180 
together with all divisional applications, continuations and continuations-in-part to Medtronic AVE. 
This assignment was executed January 28*, 1999 and was recorded January 3 1, 1999. A complete 
microfilm copy is available in the USPTO records on reel,01 1258, frame 0053. 

Subsequently, Medtronic AVE changed its name to Medtronic Vascular, the present 
applicant, wherein all right, title and interest to USPASN 07/398,180 together with all divisional 
applications, continuations and continuations-in-part now reside. Therefore, the application for 
patent term extension, Medtronic Vascular, is the owner of all rights title and interests in USPN 
5,879,382, the subject patent of the present patent term extension application. 

Documents supporting the above title chain for USPN 5,879,382 can be found in Appendix A 
of this application for patent term extension. 
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Complete Identification of the Apnroved Product bv apnronriate chemical and generic name, 
physical structure or characteristics: 

The approved product is an over-the-wire coronary stent system for use in patients with 
symptomatic ischemic heart disease due to discrete single de novo and restenotic lesions. 
The FDA product code is MAF for Stents, Coronary. The Medtronic Vascular stent 
marketed as the “SS Over-the-Wire System” or alternatively under the trademarked name 
“Driver Stent Delivery System.” The System includes a cobalt-based modular stent mounted 
on a balloon catheter as depicted in Figure 1 below’. Figure 2 shows the distal portion of the 
Medtronic Driver Stent Delivery System in detail. Figure 3 depicts a S8 modular stent 
member. 

Figure 1 Figure 2 Figure 3 

A complete identification of the Federal statue including the applicable nrovision of law 
under which the regulator-v review occurred: 

The Federal Statue under which regulatory review took place for the Medtronic Vascular’s 
S8 Over-the-Wire System is 37 C.F.R @14. 

The date on which the nroduct received nermission for commercial marketing or use under 
the nrovision of law which the annlicable regulatorv review neriod occurred. 

The Medtromc Vascular S8 Over-the-Wire System was approved for marketing October 1, 
2003. 

Statement that the nresent application is being submitted within the sixtv dav neriod 
permitted for submission and an identification of the date of the last dav on which the 
anulication could be submitted. 

The present application for patent term extension is being submitted with the sixty day period 
permitted for submission pursuant to 37 C.F.R. Ij 1.720(f). The last day for submission of the 

’ See httv://www.medt.ronic.com/medtronic vascularlcs drivermx.html 
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6) 

7) 

8) 

present application is November 30,2003. However, because November 30,2003 is a 
Sunday, this application may be mailed December 1,2003. 

The complete identification of the patent for which an extension is being sought bv the name 
of the inventor, the patent number, the date of issue and the expiration date. 

The present application for extension is for United States Patent Number 6,344,053 issued 
February 52002 and expiring October 82009. The inventor is Michael D. Boneau. 

A CODV of the entire patent for which extension is being sought. including the entire 
specification, claims and draw& 

A copy of U.S. patent number 6,344,053 is attached as Appendix B. 

A CODY of anv disclaimer. certificate of correction, receiut of maintenance fee pavment. or 
reexamination certificate issued in the natent. 

There are no disclaimers or reexamination certificates issued on U.S. patent number 
6,344,053. A copy of the maintenance fee payment record is provided as Appendix C. A 
copy of the Certificate of Correction is attached as Appendix D 

Statement that the patent claims the approved uroduct. or a method of using or manufacturing; 
the approved product, and a showing which lists each applicable patent claim and 
demonstrates the manner in which at least one such patent claims reads on the approved 
product. 

United States patent number 6,344,053 claims the S8 Over-the-Wire Coronary Stent System 
approved October 1,2003. The applicant also asserts that claims l-4,6- 11, 13- 19, and 2 l- 
30 of the ‘053 patent read on the Medtronic Vascular S8 Over-the-Wire Coronary Stent. 

In particular, claim 16 reads on the approved device as follows: 
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Claim Chart Comparing Claim 16 of U.S. Patent 6,344,053 element-by-element with the 
S8 Over-the-Wire Coronary Stent 

Claim 16 of U.S. Patent 6,344,053 

16. A balloon-expandable stent comprising: 

a plurality of adjacent and non-overlapping, 
generally circular members, each circular 
member including a plurality of substantially 
straight, non-overlapping segments having ends; 

the ends of respective pairs of the plurality of 
segments connected to each other, the segments 
not connected at any point intermediate their 
ends; 

each circular member capable of retaining a 
compressed configuration while mounted onto an 
outer surface of a balloon catheter until 
application of a radial force to form an expanded 
configuration; and 

wherein each segment is aligned generally 
parallel to a longitudinal axis of the balloon 
catheter, when in a compressed configuration 
mounted on an outer surface of a balloon 
catheter. 

Corresponding Features of the SS Over-the- 
Wire Coronary Stent System 

The S8 is a coronary stent is a balloon 
expandable stem. See Figure I of this 
application compared with FIG. 7 of the ‘053 
patent. 
The S8 coronary stent is composed of a plurality 
of generally circular members as depicted in 
Figures 1 and 2 of the present application. 
Individual stent members as used in reference to 
the ‘053 patent are depicted in Figure 3 of the 
present application and Figure 1 of the ‘053 
patent. See Figure 3 of this application below 
compared to Figure 1 of the 6,344,053 patent. It 
can be seen that the S8 stent member in Figure 3 
of this application comprises a plurality of 
substantially straight non-overlapping segments 
having ends. The corresponding structures are 
seen in Figure 1 of the ‘053 patent at number 16 
(the substantially straight non-overlapping 
segments) and at number 12 and 14 (the ends). 
Individual stent members as used in reference to 
the ‘053 patent are depicted in Figure 3 of the 
present application and Figure 1 of the ‘053 
patent. See Figure 3 of this application below 
compared to Figure 1 of the 6,344,053 patent. It 
can be seen in Figure 3 of this application that 
the S8 stent has pairs of the plurality of segments 
that are not connected at any point intermediate 
to their ends. 
See Figure 3 of this application below compared 
to Figure 1 of the 6,344,053 patent. It can be 
seen that the S8 stent member segments in Figure 
3 of this application are connected end to end at a 
plurality of axial turns. The corresponding 
structures are seen in Figure 1 of the ‘053 patent 
at numbers 12 and 14. 
The S8 stent is designed to be compressed onto a 
catheter’s outer surface as depicted in Figure 4 of 
this application. Note also, that the segments are 
generally aligned parallel to the balloon’s 
longitudinal axis when in the compressed 
configuration. 

!JOCSOCU009668v1\14364.0116 
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The pictures and Figures that follow correlate to the claim elements discussed in the Claim 
Chart on the preceding page and clearly demonstrate that Claim 16 of U.S. patent 6,344,053 (the 
‘053 patent) reads on the S8 Over-the-Wire Coronary Stent System. 

Figure 1 of U.S. patent 6,344,053 Figure 2 of this application: A plurality of S8 stent 
members attached end-to-end. * 

16 
16 

In Figure 1 of US Patent 6,344,053 the upper axial turns (12) are connected to the lower axial 
turns (14) by substantially straight segments 16. The corresponding structures are clearly 
evident in Figures 2 and 3 of this application and juxtaposed to Figure 1 of the ‘053 patent. 

Figure 3 (below) of this application depicts a plurality of S8 stent segments connected end to 
end at a plurality of axial turns3 

* See httn://www.medtronic.com/medtronic vascular/es dxivennx.html 
3 See httn:/f~.medtronic.com/medtronic~vascular/cs chivermx.html 
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Figure 4 (beIow) of this application depicts the “Driver” (AKA S8Coronar-y stent) 
compressed onto catheter for delivery to an affected vessel.3 

Note how the individual segments are aligned parallel to the balloon axis when the S8 stent is 
in the compressed state. Therefore, based on the analysis above the Applicant respectfully asserts 
that Claim 16 of United States Patent number 6,344,053 reads on the approved device, the Medtronic 
Vascular S8 Over-the-Wire Coronary Stent. 

Figure 7 of the ‘053 patent (below) shows the stent as claimed in the expanded configuration 
on a catheter balloon. Compare this with the Driver Stent (S8) expanded on a balloon catheter 
immediateIy below. 

Figure 7 

Figure 1 of this application showing the S8 stent balloon mounted and forcibly expanded. 
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New Page: 

9) The relevant dates and information pursuant to 35 U.S.C. 6 156(g) to enable the Secretarv of 
Health and Human Services to determine the applicable review period: 

4 The effective date of the investigational device exemution (IDE) and the IDE 
number: 

1) Conditional approval of the Applicant’s IDE was dated December 20,200l 
and signed by Dr. Bram Zuckerman, Acting Director, Division of 
Cardiovascular and Respiratory Diseases. 

2) The Applicant’s IDE number is G010301, G010301/Al, A2 and A3. 

W The date on which the aunlication for product apuroval under Section 5 15 of the 
Federal Food Drug and Cosmetic Act was initially submitted and the number of the 
apnlication. 

1) A Pre-market Approval application (PMA) for the S8 Over-the-Wire 
Coronary Stent System was submitted April 9,2003. 

2) The PMA number is PO30009. 

0 The date on which the application was approved. 

The S8 Over-the-Wire Coronary Stent System PMA was approved on October 1, 
2003. 



Patent Term Extension Application for USPN 6,344,053 
Attorney Docket Number 14364.113 
Page9of14 

New Page: 

Brief DescriDtion of the sinnificant activities undertaken by the marketing arjDlicant 
(Medtronic Vascular) durinpt the apDlicable regulatorv review period with resnect to the 
aDDroved product and the si$znificant dates amlicable to such activities. 

NO. FDA Reviewer Date Description 

6010301 Carolyn Vaughan 21 -Now01 Original Driver Over-the-Wire Delivery 
System IDE Submission 

GO10301 /A001 

GO10301 / A002 

GO10301 ! A003 

NA 

NA 

GO10301 / SO01 

GO10301 / SO02 

NA 

GO10301 / so03 

GO10301 ! so04 

GO10301 I SOOS 

NA 

Carolyn Vaughan 29-Nov-01 Submission provided on CD-ROM 

Carolyn Vaughan 12-Dee-01 Histopathology/photomicrographs sent for GLP - 237 

Carolyn Vaughan 14-Dee-01 List of Investigational Sites 

Bram Zuckerman 20-Dee-01 Conditional Approval Letter received from FDA 
I 

NA 1 21-Dee-01 
I 

Fax sent to accounts informing them of conditional 
approval from FDA 

Bram Zuckerman 01 -Feb-02 Response to FDA Conditional Approval Letter Dated 
December 20,200l 

IDE Dot. Mail Ctr OS-Feb-02 Request for addition of patient guide to supply to patients 

NA 08-Feb-02 First patient implant for IDE Trial 

IDE Dot. Mail Ctr 09-Apr-02 Report of status with ongoing animal studies 

IDE Dot. Mail Ctr 11 -Apr-02 Request extension to deadlines put forth in conditional 
approval letter 

IDE Dot. Mail Ctr 22-Apr-02 Request approval for addition of 10 clinical trial sites 

NA 19-Apr-02 Teleconference regarding statistical questions received 
from the Driver conditional approval letter. 

GO10301 / SO06 Donna-Bea Tilhnan 

GO10301 / SO06 Donna-Bea Tillman 

GO10301 / SO07 IDE Dot. Mail Ctr 

17-May-02 Response to FDA Conditional Approval Letter submitted 

IO-Jun-02 Approval of Driver IDE received from FDA 

17-Jun-02 6-Month Clinical Site Update submitted 

DOCSoc\1009668v1\14364.0116 
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Brief Description of the simificant activities undertaken bv the marketing aptScant 
(Medtronic Vascular) during the amlicable renulatorv review period with remeet to the 
approved product and the significant dates amlicable to such activities. (Continued). 

No. FDA Reviewer Date Description 

NA Ashley Boam 19-Aug-02 FDA determines based on new material of stem, the 
Driver PMA submission must be an original PMA, not a 
PMA supplement 

GO10301 ! SO08 1 IDE Dot. Mail Ctr 26-Aug-02 Report of status with ongoing animal studies 

NA NA 25-Sep-02 Last patient implant for IDE Trial 

GO10301 / SO09 Bram Zuckerman I7-Ott-02 Report of status with ongoing animal studies 

GO10301 /SO10 IDE Dot. Mail Ctr 23-Dee-02 Submission to FDA: Response to letter dated 1 l/14/2002 
Final Animal Study Report (FS8 1) 

GO10301 / SOI 1 

GO10301 / so12 
NA 

F%3ooo9 

IDE Dot. Mail Ctr 

IDE Dot. Mail Ctr 
Sue Bowley/ Ashley 

Boam 

PMA Dot Mail Ctr 

15-Jan-03 Submission response to request for additional information 

16-Jan-03 Ammal Report Submitted 
28-Feb-03 Teleconference regarding inclusion of 270-day clinical 

data as PMA Amendment. 

9-Apr-03 Original FDA PMA Submission of Driver Coronary Sten 
Systems 

PO30009 

PO30009 f A001 

Bram Zuckerman 

PMA Dot Mail Ctr 

23-May-03 FDA agreed to file PMA 

3-J&03 Response submitted to FDA regarding questions from 
email dtd 27-May-03 

PO30009 I A002 PMA Dot Mail Ctr 11 -Aug-03 270 day clinical data, changes to the packaging of the 
Over-The-Wire and Rapid Exchange delivery systems an 
proposed manufacturing changes to the Multi-Exchange 
delivery system 

PO30009 1 A003 PMA Dot Mail Ctr 13-Aug-03 Response submitted to FDA regarding questions f?om 
email dated 12-Jul-03 

PO30009 I A004 PMA Dot Mail Ctr 1 S-Aug-03 Authorization letter for the FDA to discuss Driver PMA i 
STED with MHLW in Japan 

PO30009 Sue Bowley 19-Aug-03 Request from FDA for an additional hard copy of PMA 
Amendment which included 270d clinical data. 

PO30009 I A005 PMA Dot Mail Ctr 21 -Aug-03 To notify FDA of findings from an internal audit 
performed by the Atlanta Cardiovascular Research 
Institute (ACRJ) related to animal study FS70 

Mx3Soc\I 009668v1\14364.0116 
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Brief Description of the significant adtivities undertaken bv the marketing aprAicant 
@Jedtronic Vascular) during the amAicable regulatorv review neriod with resrxct to the 
atxxoved txoduct and the simificant dates apnIicable to such activities. (Continued) 

PO30009 

NA 

PO30009 I A006 

No. FDA Reviewer Date Desm’ptioB 

NA Sue Bowleyi Steve 
Hilbert 

2 1 -Aug-03 Samples of the OTW delivery system provided to 
reviewers at the request of FDA. 

NA 

Ashley Boam 

PMA Dot Mail Ctr 

2 I-Aug-03 STED Desk Copies submitted to FDA 

22-Aug-03 FDA confirmed with MHLW permission for cooperative 
review of S’ED 

s-sep-03 Request the withdrawal of Nutek Corp, located in 
Hayward, CA, corn our list of sterilization facilities for 
the Driver coronary stem systems 

NA 

PO30009 

Sue Bowleyl Ashley 
Boam 

Ashley Boar-n 

14-Sep-03 Conclusion reached regarding format of compliance chart 

22-Sep-03 Agreement with FDA to include claim for direct stenting 
in IFU 

PO30009 1 A007 PMA Dot Mail Ctr 22-Sep-03 Response submitted to FDA regarding questions from 
email dated 17-Sep-03 

PO30009 Sue Bowley 25-Sep-03 9Oday Status e-mail received 

PO30009 I A008 PMA Doe Mail Ctr 29-Sep-03 Response to FDA questions on final labeling, biomaterial 
compendium and conditions of approval letter 

PO30003 Bram Zuckerman 1 -act-03 Driver PMA Approval received from FDA 

PO30009 / A009 PMA Dot Mail Ctr 8-Ott-03 Final Labeling 

DOCS0C\1009668v1\14364.0116 
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New Page: 

11) Statement that in the ouinion of the applicant that the patent is eligible for extension 
and a statement as to the length of extension claimed. including how the extension 
was calculated. 

The applicant respectfhlly asserts that United States Patent Number 6,344,053 is 
eligible for extension. The applicant has demonstrated that at least one claim of U.S. 
Patent 6,344,053 reads on the approved device (S8 Over-the-Wire Coronary Stem) 
and that this application for extension is being timely filed. 

The applicant respectfully asserts that U.S. Patent 6,344,053 is eligible for a 389 day 
extension as calculated pursuant to 37 CFR 6 1.777. 

Calculations Under 37 CFR B 1.777 

1. Calculations under 37 CFR 41.777 (c)(l) 

Determine the number of days in the period beginning on the date a clinical 
investigation on humans involving the device began and ending the date the PMA 
was initially submitted. 

9 Clinical investigations on humans are deemed to have begun on the date that the FDA 
determines that an IDE required under section 520(g) of the FDCA (21 USC. 360j 
(g) is substantially complete. In this case the records indicated that on December 20, 
2001 the Medtronic Vascular IDE number GO10301, G010301/Al, A2 and A3 
received a Conditional Approval. Thus, this date will be used for the initial 
calculations . 

ii) The PMA was initially filed April 9,2003. 

iii) The experimental period is thus calculated as the time between December 20,200l 
and April 9,2003, or 476 days. 

2. Calculations under37 CFR 4 1.777 (c)(2) 

Determine the number of days in the period beginning on the date the PMA was 
initially filed and ending on the date the PMA was approved. 

The PMA was initially submitted April 9,2003 and was approved October 1,2003. 
Thus the approval period was 175 days. 

The Sum of 37 CFR $1.777 c(l) and 37 CFR 91.777 (c)(2) equals 651 days. 

DOCSOC\100966&1\14364.0116 
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3. Calculations under 37 CFR 41.777 (d)(l) 

9 Subtract the number of days in the periods (c)(l) and (c)2 of this section which were 
on and before the date the patent issued. 

48 days in period (c)(l) for U.S. Patent 6,344,053. 

476-48=428days 

ii) Subtract the number of days in the periods (c)( 1) and (c)2 of this section during 
which the applicant did not act with due diligence. 

Zero for US. Patent 6,344,053. 

iii) Subtract one-half the number of days remaining in the period defined by (c)( 1) of this 
section after that period is reduced in accordance with paragraphs (d)(l)(i) and (ii). 

214 days for U.S. Patent 6344,053. 

Therefore, the maximum extension available for U.S. patent number 6,344,053 For 
U.S. is 428 (from step 3 (i)) + 175 (from step 2) - 214 (from step 3 (iii)) = 389 
days. 

4. Calculations Under 37 CPR $1.777 (d)(2) 

Determine the number of days shortened by a terminal disclaimer. 

Zero for U.S. Patent 6,344,053 

5. Calculations Under 37 CFR 6 1.777 (d)(3) 

Section (d)3 requires that 14 years be added to the date the PMA was approved, this 
equals the longest possible extension available (14 years fi-om the approval date) in 
this case the 37 CFR $1.777 (d)(3) date is October 1,2017). 

6. Calculations Under 37 CFR 51.777 (d)(4) 

The new expiration date is November 1,20 10 which is before October 1,20 17. Thus 
United States Patent 6,344,053 is eligible for the entire 389 day extension as 
calculated above. 

7. Calculations Under 37 CFR 4 1,777 (d)(5) 

United States Patent number 6,344,053 was filed after September 24,1984. 
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12) 

13) 

14) 

Statement that the applicant acknowledges a duty to disclose to the Commissioner of 
Patents and trademarks and the Secretary of Health and Human Services any 
information which is material to the determination of entitlement to the extension 
sounht. 

The applicant acknowledges his duty to disclose to the Commissioner of Patents and 
trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension sought. The applicant 
has no disclosures to that are material to the determination of entitlement to the 
extension sought. 

The orescribed fee for receivinp and acting uuon the application for extension. 

The Commissioner is hereby authorized to charge payment of the patent term 
extension application fee pursuant to 37 C.F.R. $1.20 (j)( 1) in the amount of 
$1,120.00 to Deposit Account number 01-2525. 

The name address and telenhone number of the nerson to whom inquires and 
correspondences relating to the anolication for natent term extension are to be 
directed. 

Michael J. Jaro, Esq. 
Chief Patent Counsel 
Medtronic Vascular 
3576 Unocal Place 

Santa Rosa, CA 95403 

(707) 566- 1746 

on behalf of the applicant, 

USPTO Reg. No. 39,645 
Stradling Yocca Carlson & Rauth 
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TO: JARES E. EAXIN 
HARRISON .&. EAKIK - -. - . 
1700 SOUTH EL CAfllNO REAL, STE’46’ 
SAN )\ATEO. CA 9b402-3083 

UNITED STATES PATENT AND TRADE&ARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNRENT DOCU)IENT 

_ _- 1 
THE ENCLOSED DOCUnENT HAS BEEN RECORDED BY THE ASSICNHENT OIVJSION OF 
THE U.S. PATENT AND TRlDEWIlRK DFFICE. A CDWLETE WtCROFIM COPY IS 

- AVAILABLE AT THE U.S. PATENT AND TRADEMRK OFFICE DN THE REEL AND FRARE - 
NLMRER REFERENCED BELOW. A DfGEST OF THE DOCUHENT HAS ALSO BEEN fiADE 
AND APPEARS : # THE OFF l CL ‘S RECORDS AS SHOWk: 

ASSIGNOR: 001 BONEAU. ~ICXAEL D. DOC DATE: o8/24/8g 

RECORDATION DAl’E: 08/24/8g NUfWR OF PAGES 002 REEL/FRAHE 5116/0570 

DIGEST: ASSIGNMNT OF ASSIGNORS INTEREST 

ASSIGNEE: 501 ACCUTERIX. INC., 342 W. SUNNYOAKS, CAHPBELLr CALIiORNlA 9 
5008, A CORP. OF CA 

SERIAL NlftWER 7-398180 FtLiWG DATE 08/24/89 
PATENT NUEWER ISSUE DATE oo/oo/oo 

TITLE OF INVENTION: ENDDVASCULAR SUPPORT DEVICE AND METHOD 

INVENTOR: 001 BDNEAU. MCHAEL D. 



H-1136-P 

ASSIGNMENT 

WHEREAS, 1, MICi+L D. BONEAU, a citizen of tha Unitad States of America, 

residing at 342 W. Sunnyoaks, Campbatl. Caiifomia 35008, have invented a cartain 

rtsw and usaful fZNDOVASCUlAR SUPPORT DEVKZ AND MRHOO for which I am 

abouttomakeanappliwtronforLettersPatentofevendatehetewith:and 

WHEREAS, ACCUTEf% INC., a corporation existing under the faws of ths 

State of California and doing business at 342 W. Sunnyoaks. Campbell. Calii 

95008, is ‘desirous of obtaitkg the a&ire right. title and interest in, to and under tha 

said invention and applii. 

NOW, THEREFORE, for good and valuable consideration, the receipt of which 

is hereby acknowledged, 1. MlCHAEL D. BONEAU. have sold. assigned, transferred 

and sat over, and by thsse presents do hereby sell. assign, transfer and set over 

unto the said ACCUTEFM, INC, its successors. legal representat’wes and assigns, 

my entire right, titls and interest in. to and under the said invention and the said 

application for Letters Pate& a copy of which as filed in the United Statas Patant 

Office is contained i@ D&et No. Kl13&P irvthe offices of HARRISON & EAKIN, a 

Partnarship of Profa&ml CoqmMons, 1700 South El Camino Real, Suite 405, San 

Mateo, California Q44mms3 and au divisions, cxnltinuBtions and cxLmh&ions-in- 

part thereof, and all Letters Patent of the United Statas which may ba granted 

thereon and ail appkations far Letters Patent which may be filed for said inwntkm 

in any country or countries foreign to the United States, and aW Letters Patant which 

maybegrantedforsaidinventioninanycountrywcowtffiesforeigntotheUnited 

States, and to all extensions, renewals, and reissuas thereof, and the right to claim 

pm-&y under ihe international Convention for tha Protection of Industrial Prop&y; 

and I hamby authorke and request the Commissioner of Patants and Trademarks 

of the Unlted States, and any Ofticiaf of any country cx amtries foreign to tha 

United States whose duty it is to issues patents on applicationS as aforesaid, to issue 

a~ Letters Patent for said invention to the said ACCUTERK, INC., its succassors, 

legal reprssent&vas and asSigns, in accordance with this insbwnent 

AND I hereby covenant that I have the full right to convey my entire interest 

herein assigned, and that 1 have not executed, and will not eXecUte, any agraemti 

in confkt herewith. 

1 
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ANDJhtGbyhnther -endagreethatIw-tothesaid 

ACCUTER~ INC., its wccesws, legal representatives and assigns, aray facts known I 

bymerespectk?gsaidkrvention,andtesltifyhany~proceedlng,signadhwful 

papers, execute all divisional, continuing or r&sue appkations, make ai rightful 

oaths,andgene~doeverythkrgpossibletoaidthesaidACcuTER~~,its ’ 

successOFs.legafrepresentativesendasslgnstoobtainandenforcapropwpetent 

pfotedion for said hentioninallccfunes. 

IN. TESTMONY WHEREOF, I have hereunto set my hand thii Twenty-Fourth 

. : 

On thii Twenly-Foufth day oi August.1989, before me personally appeared 

eau. personaIiy known to me or proved to me on the bssis of 

26 1 

27 

28 

29 

30 

31 32 
I 

instrumen& and ackrwmledged thathaexecutedit WnnesSmYhandandOfkial 

AlJGZt 89 
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cc 

it is to issue patents on applications as aforesaid, to *ksUe ail L%ttWs patem far S%id 
invention the said ENDOVASClJlAfI SUPPORT SYSTEMS, INC., its successors, @al 

representaiim and assigns, in accordance with thi insBument; 

AND, ACCUTEFUX, INC., hereby covenant that it have the full Qht to convey 

my entire interest herein assigned, and that I have not executed, and will not execute, 

. _’ any agreement in conflict therewith: . . 
AND, ACCUTERIX,‘ INC., hereby further covenant end agree that it will 

communioate to the said ENDDVASCULAR SUPPORT SYSTEMS, INC., its successors, 

legal representatives and assigns, any facts-known to it respecting said invention and 

said application, and testify in any legal proceedings, execute all lawful papers, make 

all rightful oeths and generally do everything possible to aid the said ENDOVASCUIAR 

SUPPORT SYSTEMS, INC., its successors, legal representatives and assigns to obtain 

and enforce proper patent protection for said inventlon in all counaias. 

IN TESTlMONY WHEREOF, ACCUTERIXJNC., through an authorized officer, 

has caused this Assignment to executed this Q A-0 6- day of t 1991. 

20 

21 

22 

23 

24 

25 

26 

27 

State of California 

my hand and official seal. 

Seal 

28 I 2 
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4 I WHEREAS, ACCUTERIX, INC., a corporation existing under the iaw of the State 

c.. of California and doing business at 342 W. Sunnyoaks, Campbell, California 95008, 

is the owner by assignment of U.S. Patent Application Serial Number 07/398,180, 

7 
filed August 24, 1989, entitled ENOVVASCUIAR SUPPORT VEVKE AND METHOD 

8 
1 together with al right, title and interest in, to and under the invention described 

9 
therein including all foreign rights thereto; and 

10 
WHEREAS, ENDOVASCULAR SUPPORT SYSTEMS, INC., a corporattonexfsting 

11 
under the laws of the State of California and doing business at 342 W. Sunnyoaks, 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Campbell, California 95608, is desirous of obtaining the entire right, title and interest 

in. to and under the said epplicath>n, including all foreign rights; 

NOW, THEREPORE, in consideration of a good and valuable con&der&xr, the 

receipt of which is hereby acknowledged. ACCUTERlX, INC., have sold, assigned, 

transferred and set over, and by these presents do hereby sell, essign, transfer and 

set over unto the said ENDOVASCULAR SUPPORT SYSTEMS, INC., its successors, 

Tegai representatives and assigns my entire right, title and interest in, to and under the 

said invention and the said appgcation of Letters Patent Serial No. 07/398,180 fifed 

August 24, 1989, and all divisions, continuations and COMinUatiOnS-i~part thereof, 

and all Letters Patent of the United States which may be granted thereon and all 

application for Letters Patent which may be granted for said invention in any country 

or countries foreign to the United States of America, and to all extensions, renewal, 

reissues, end reexamination certificates thereof, and the right to claim priority under 

the international Convention of the Protection of Industrial Property, and a5 rights 

under the Patent Cooperation Treaty: and ACCUTERIX, INC., hereby authorize and 

request the Commissioner of Patents and Trademarks of the United States of America, 

and eny official of any country or countries foreign to the United States whose duty 

.: 
.3 
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WHEREAS, ENDOVASCULAR SUPPCRT SYSTEMS, INC., formerIy named ENDOTHELfAL 

SUPPORT SYSTEMS, INC., a corporation existing under the laws of the State of California and 

doing business at 342 W. Sunnyoaks. Campbell, California 95008. is the owner by assignment 

of U.S. Patent Application Serial Number 071398,180, filed August 24, 1989. entitled 
. 

ENDOVASCULAR SUPPORT DEVICE AND METHOD, together with all right, titie and interest 

in. to and under the invention described therein including all foreign rights thereto; and 

WHEREAS, APPLIED VASCULAR ENGINEERING. INC., a corporation existing under the 

laws of the State of Delaware and doing business at 5345 Skylane Boulevard, Santa Rosa. CA 

95403 is desirous of obtaining the entire right, title and interest in, to and under the said 

invention and application, including all foreign rights; 

NOW, T’HEREMRE, for good and valuable consideration, the receipt of which is hereby 

acknowledged, ENDOVASCWR SUPPORT SYSTEMS, INC.. have soM. assigned, transferred 

and set over, and by these presents do hereby sell. assign, transfer and set over unto the said 

APPLIED VASCULAR ENGINEERING, INC., its successors, Iegal representatives and assigns. l 

its entire right, titte and interest in, to and under the said invention and the said application for : 
. 

Letters Patent serial number 07/398,180, filed August 24. 1989, and all divisions. h 
- m  

continuations and continuations-in-pan thereof, and aff Letters Patent of the United States G  

whiih may be granted thereon and all applications for Letters Patent which may be filed for 

said invention in any country or countries foreign to the United States, and all Letters Patent 

which may be granted for said invention in any country or countries foreign to the United 

States, and to a# extensions, renewals, and reissues thereof, and the right to claim prior& 
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under the International Convention for the Protection of Industrial Property: and 

ENDOVASCULAR SUPPDRT SYSTEMS, INC., hereby authoriies and teguests the Commissioner 

of Patents and Trademarks of the United States, and any Official of any country or countries 

foreign to the United States whose duty it is to issues patents on applications as aforesaid, to 

issue all Letters Patent for said invention tothe said APPLIED VASCULAR ENGINEERING. INC.. 

its successors, legal representatives and assigns, in accordance with this instrument. 

AND ENDDVASCULAR SUPPORT SYSTEMS, INC., hereby covenants that it has the lull 

right to convey its entire interest herein assigned. and that it has not executed, and will not 

execute, any agreement in conflict herewith. 

AMD ENDOVASCUfAR SUPPORT SYSTEMS, INC.. hereby further covenants and agrees 

that it will communicate to the said AWLfED VASCUMR ENGINEERIN,G, INC., its successors. 

legal representatives and assigns. any facts known by it respecting said invention, and testify 

in any legal proceeding, sign ail lawful papers, execute all divkionai, continuing or reissue 

applications, make all rightfui oaths, and generaffy do everything possible to aid the said 

APPLIED VASCULAR ENBNEERING, INC., its successors, legal representatives and assigns to 

obtain and enforce proper patent protection for said invention in aif COurttrieS. 

IN TESIMONY WHEREOF, ENDOVASCULAR SUPPORT SYSTEM, INC., through an . 

authoriied officer, has caused this Assignment to be executed thii Eighth day of September. 

1993, at Santa Rosa, California. 
. . 

,__- .  . ,  .--7 

ENDOVASCULAR SUPPORT SYSTEMS, tNCc-- ’ i .. 

2 . -. 
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I. 

T&e name of this corporation is Art&d vascIJ2af Engiluc* Inc. 

Tk address of the registered of&e of rht corporation in the State of Ikhwttre is 1013 
Centre Road, City of Wilmington. County of New Castk, and the niutx of the fegistered agent 
ofthecolporationiatbeStateofDtlavsre;Itsush~~isIbtArrrlice-HanCotpantion 
sptenl, Inc. 

The purpose of this corporation is to engage in any la%%2 act or activity for whic2t a 
corporation may be organized under the Gcncral cotporation Law of the State of Delaware. 

. IV. 

A. This corporation is authorized to issue two classes of stock to be designated, 
respectively. Tommon Stock’ and ‘Preferred Stock.’ The total number of shares which the 
cotporathr~ is authorized to issue is Fifty Million Five Hundred Tlxmsand (50,500.ooO) shares. 
Fifty Million (SO,OOO.ooO) &atxs shall bc Currnxxnr Stuck, exclt having a ~IK wtlu: uf une-ten~~ 
of one cent (5.001). Fiw Hundred Thousand (XO,OQO) shares shall be Preferred Stock, each 
having a par value of one-tenth of one cent (S.001). Each outstanding &sac of’ Cununon Stock, 
par vahtc 5.02, shall. upon iihng of this Amended and Restated Cenificate of Incorporation he 
reconstituted as 5.5 &ares of Common Shxk, par value 5.002. No fractiona r&arcs wi22 he 
issued and, in lieu thereof, any i&fcr of kss tbn one share of Common Sock shall be entitkd 
to rcccivc cash for such hold&s fractional share based on the fair martit value of such stock 
as determined by the Company’s Boaril of Diiectors. 

. 

B. Tk~reked Stock may be issued frum time w time in one or mwe seics. ‘k 
Board of i%ectors is kreby authorized, by fiting a certificate (a “Preferred Stock Designatiot~~] 
pursuant to the Delaware General Corporation Law,. to fa or alter from time to time the 
designation. powers, preferences and rights of UK shams of each such series and t2x 
qualifrcaticms, lirnhat2ons or restrictions of any wholly unissued SC&S of Preferred Stock, and 
to cstdSsh from time to time the number of shares constituting any such series or any of them; 
and to incnasc or &crease the number of shares of any series su2wquent to the 2SWatIcC Of 
shares of that series, hut not 2x2~~ the number of shares of such series then outstanding. In 
case tk number of shares of any s&s shall be decreased in accordance with the foregoit& 
sentence, the shares constituting such dccrcasc shall rcsumc the status that they had prior to the 
adoption of the resolution originally fixing the ‘numb& of shares of such series. 



For the cement of rhe business and for the conduct oft& affhrs of rht corpora&~ 
ad in fmtber dcfhitiu~ limiitioa and regulation of lzlt powtcrs of th? coxpwhm, of its 
dirrctorsmdofiws~l&nar;Prycl;ristb#eof,rsmtcascmayk,irisfmrhtrprovidtd 
that: 

. . 
A. 

a, Tht~t,oftbcbusinusaad~~ofrhotlFItirsofthe” 
exporstiohUxxstcdinhonrddDhcturs. Th~numbcrofd&cctursMkbsliall 
constitute the wide Board of Direcuxs &all be fixed cxcWvcly by 00~ or ~OIT resoWions 
adoped by the Board of Directors. 

(2) N~~thstaDclirrg~~forrgoingprovisiolrso~this~ck,erchdirscctarsball 
serve until his successor is duly ekclcd and quaiifsd or uutil his dt;ld& rcsiguatioa or remev& 
No decrease in the number of directors constituting ti Board of Dictors shall shwtea tbc fcm~ 
of any hlmbcut diictor: 

Subject to the rights of the holders of any series of-Preferred Stock IO elect additional 
directors u&r spccifed circumscanccs, directors shaI? bc cl+cd at each annual meeting of 
wdsh~lders. Each direcwr shall serve until his succ’is CfuIy tkcwd and quaICd of until 
his death, resignation or recnoval. No decrease in the number of directors constiMing the Board 
of Directors shaif shorten the term of any jncurubent director. 

01 Following the &sing of the initial public offering punuant to au effective 
registration statemcnc lmder the Securities Act of 1933. as amen&d, covcfine the offer and sale 
of tie corporation’s Conuno~ Stock to the public (the “lnitiai Public OfMng”), and sabjcct to 

. Ihe rights of the ho!ders’gf auy series of Preferred Stuck, any vacancies on the hard uf 
Directors resulting fm death, resignation. disquaMication, removal or ok causes and any 
ncwty created directorships resu&iug from any incrwe in the numbcrof diict~rs, shall, unkss 
ihe Board of Directors dctemtbrts by whrtion that any such vacancies or newly created 
directorships shaIl be filkd by the wckbol&xs and except as ocherwii provided by law, bc 
filled only by the af$iative wte of a majority of the diicms &en in oflice, eve% though less 
than a quonxn of the Board of Directors, and uot by the scockMders. Any dinaor elected in 
accurdaun u4h tie prccediug senlence shall h&l office for the zwnainckr of lhe full term of 
Ihe director for which the vacancy was created or occurred and until such d@cclw’s succcs&r 
shall have been ckcted and qw&fKd. 

(I) Subject to paragraph (h) of Section 43 of the Bylaws, the Bylaw may be 
altered or amended or new Bylaws ahpted by the affinu&ve we of at kast eighty percent 
(80%) of the voting power of al1 of the thcn-wtstauding shares of the Yotiug Stock. The Board 
of Directors shall also have tk power to adopt, amend, or repeal Bylaws. 

. : 
i 

. 

: 

21042020 
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(2) The dims of the coIpor#.ion need not be &c&d by written ballot , 
uukss the Bylaws w ptvvide. 

(3) FoUwitg thc’Jnitial Public CXfMttg no act&m sItall be taken by the 
stockhldm Gf the cm except at an annual or specipl mectinguf s&&holders caIkd in 
ac42ordaIJce wirh the Byms. 

(5) Advanceabticcofst~~rwnninationsfortheekcrion~dincrarsand 
of business to be brought by stockhoWrs before any meeting of the sto&holdem of the corpora- 
tion shall be given in the manner provided in the 3ylaws of the corporation. 

Vi. 

A. A diector of the corporation shall MN be rjcrsoDaUy liabie to the mrpwacion or 
its stockholdecs for n~netq tiages for any brwch of fiduciary duty as a director, except far 
IiabiIity (i) for any breach of the director’s duty of loyahy to the corporation or its stocl&o!ders, 
(ii) for acts of omissions not in good faith or which involt? intentional &conduct or a knowing 
violation of iaw, (iii) under Sectiou 174 of tir Delawan General cofpwation Law, or (iv) for 
any transaction from which the director de&d an improper personal benefit. If the Deiavvare 
Gem-al Corporation Law is amen&d after approval by the stockhoMers of this Article to 
authorize corporate action,firther eIim*mating or lhnitii the personal liabiiity of directors, then 
the liability of a director SW be cIimina;ed or limited to the fukt extent permitted by the 
lMnm-e General corporation Law, as so amended. 

. 

B. Any repeal or modif~ation of this Ax-tick VI shall be prospective aud shall not 
affect tk rights under this Article VI in effect at the time of the alleged occurrence of any act 
or omission to act giving rise to liabiIity of indemnification. 

VII. 

A. Tlxi cwpomtior~ resenes the right k, amend, alter, change cx rzpea any provision 
contained in this &-tifJCiHe of Incorporatiot~, io Op manner now or henafter prescribed by 
statute. except as provided in paragraph B. of this Article VII, and a!1 rights conftrred upon the 
stoc&olders herein are graMed subject to this reservation. 

.- 

-. . . 
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FmRTR: TheAnrtndeduldRutatcdcudAcaleoffncorpontionoft)N~~~, 
inthef~aChchadh~~hSthfbitA,wuJhprowdbyrhtftrliUencMlscntdanrojotityof 
tnt~diag~p~stocltofthec~~~ina~r~~~tbe~twuofsoctiaw242 
and 245 of the General Corporation Law of the State’Qf Delaware. Wzi#kn umficnt has betn 
providtd, and written notice has been given, in a&rdawe w&h Section 228 of the Otncnl 
Copration Law of the State of D&ware. The iorpration has one class of SW OWUdittg. . 
The total number of outstanding shares of Common Stock of the curpcmtion is four miEm Eight 
hundred sixteen thousand nine jnmtked mpeigbt (4,816,958). 

lilrrm The Amended and Rest&d Ccrtifica~ of In&pomtion so *M reds 
in fitll as set forth in Exhibit A attached hereto and hereby ~corpanted by reference. 

IN WlmEs WlmtEOF, APPLE0 vA!$cwAR mm, Irmlas~usedthls 
Restated Certificate of kxqtwtion to be sSgnad by its &sktent and attested to by its secretary 
this 29 day of January 19%. 

By: 

Chief Exe&the Officer and President 
,- . 

. 

STATE OF DEULMRE 
!3XRffARY OF STATE 

- 

01vIsroN !F coRPoRATImS 
FILED 09:OO All 01/3011996 

360028170 - 2269660 ;’ . 
. .. 

. 
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ENDOVASCUIAR SUPPORTDEVICEAND 
METHOD 

This application is a continuation of application Ser. No. 
08/471.738. filed Jun. 6.1995. now U.S. Pat. No. 5891.140. 
Which is a divisi~~d 0f Ser. NO. o8n7z420, sled 00 D-c: 
22,1993, now abandoned, which is a division of application 
Ser. No. 07/398,180, f&d Aug. 24,1989, now U.S. Pat. No. 
5392>31. 

FELD OF THE INVENTION 

llte present invention relates generally to medical devices 
and particularly relates IO implantable devices for treating 
narrowing of coronary or peripheral vessels in humans. 

BACKGROUND OF THE INVENTION 
Cardiovascular disease, including atherosclerosis. is tbe 

leading cause of death in the U.S. The medical community 
has developed a number of methods for treating coronary 
heart disease, some of whicli are speciiicafly designed to 
treat the complications resulting from atherosclerosis and 
other forms of coronary arterial narrowing. 

The most impelling development in the past decade for 
_ treating atherosclerosis and other forms of coronary narrow- 

ing is percutaneous transluminal coronary angioplasty, here- 
inafter referred to simply as “angioplasty” or “PTCA”. The 
objective in angioplasty is to enlarge the lumen of tbe 
affected coronary artery by radial hydraulic expansion. Tbe 
procedure is accomplished by inflating a balloon witbin tbe 
narrowed lumen of the coronary artery. Radial expansion of 
the coronary artery occurs in several different dimensions 
and is related to tbe nature of tbe plaque. Soft, fatty plaque 
deposits are flattened by tbe balloon and hardened deposits 
are cracked and split to enlarge tbe lumen. Tbe wall of the 
artery itself is also stretched when tbe balloon is inflated. 

PICA is performed as follows: A thin-walled, hollow 
guiding catheter is typically introduced into the body via a 
relatively large vessel, such as tbe femoral artery in tbe groin 
area or the brachial artery in the arm. Access to tbe femoral 
artery is achieved by introducing a large bore needle directly 
into the femoral artery, a procedure known as the Seldinger 
Technique. Once access to tbe femoral artery is achieved, a 
short hollow sheath is inserted to maintain a namaeewav 
during PTCA. Tak flexible guiding catheter, wbicb ii typk 
callv nolvmer coated. and lined with Teflon. is inserted 
t&&b rbe sheath into the femoral artery. The guiding 
catheter is advanced through the femoral artery into the iliac 
artery and into tbe ascending aorta. Further advancement of 
tbe flexible catheter involves the negotiation of an approxi- 
mately 180 degree turn through tbe aortic arch to allow the 
guiding catheter to descend into tbe aortic cusp wbere entry 
may be gained to either tbe left or the right coronary artery, 
as desired. 

After tbe guiding catheter is advanced to the ostium of tbe 
coronary artery to be treated by FfCA, a flexible guidewire 
is inserted into tbe guiding catheter through a balloon and 
advanced to the area to be treated. The guidewire provides 
tbe necessary steerability for lesion passage. 7%~ guidewire 
is advanced across tbe lesion, or ‘Wires” tbe lesion, in 
preparation for the advancement of a polyethylene, po&vi- 
nyl chloride, polyoletln, or other suitable substance balloon 
catheter across the guide wire.. Tbe balloon, or dilatation, 
catheter is placed into position by sliding it along the guide 
wire. Tbe use of tbe relatively rigid guide wire is necemary 
to advance the catheter tbrougb tbe narrowed btmen of the 
artery and to direct the balloon, which is typically quite 
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flexiile, across the lesion. Radiopaque markers in the bal- 
loon segment of the catheter facilitate positioning across tbe 
lesion. ‘l%e balloon catheter is then inflated with contrast 
material to permit fluoroscopic viewing 

during treatment. The balloon is alternately inflated and 
deflated until the lumen or the artery is satisfactorily 
enlarged. 

Unfortunately, while the affected artery can be enlarged, 
in some instances tbe vessel restettr+es cluonically, or closes 
down acuteiy, negating thepositive effects of the angioplasty 
procedure. In tbe past, such restenosis has frequently neccs- 
sitated repeat PTCA or open heart surgery. While such 
restenosis does not occur in the majority of cases, it occurs 
frequently enough that such complications comptise a sig- 
nilkant percentage of the overall failures of tbe PTCA 
procedure, for example, twenty-five to thirty-five percent of 
such failures. 

To lessen the risk of restenosis, various devices have been 
proposed for mechanically keeping tbe affected vessel open 
after completion of the angioplasty procedure. Such 
mechanicai endoprosthetic devices, which are generally 
referred to as stems, are typically inserted into tbe vessel, 
positioned across tbe lesion, and then expanded to keep the 
passageway clear. Effectively, the stem overcOmes tbe natu- 
ra1 tehdenj of the vessel walls of some patients to close 
back down, thereby maintaining a more normal flow of 
blood tbrougb that vessel than would be possible if the stent 
were not in place. 

Various types of stems have been proposed, altbougb to 
date none bas proven satisfaclory. One proposed stent 
involves a tube of stainless wire braid. During insertion. the 
tube is positioned along a delivery device, such as a catheter, 
in extended form, making the lube diameter as small as 
possible. Wben tbe stem is positioned across tbe lesion, it is 
expanded, causing tbe lengtb of tbe tube to amtract and the 
diameter to expand. Depending on the materials used in 
construction of the stent, tbe tube maintains tbe new shape 
either through mechanical force or otherwise. For example, 
one such stem is a self-expanding stainless steel wire braid. 
Other forms of stems include various types tubular metallic 
cylinders expanded by balloon dilatation. One such device is 
referred to as tbe Palmaz stent, discussed further below. 

Another form of stent is a beat expandable device. ‘Ibis 
device, originally designed using NITJNOL by Dotter has 
recently been modified to a new tin-coated, beat expandable 
coil by Regan. The stent is delivered to the a&ted area on 
a catheter capable of receiving heated fluids. Once properly 
positioned, heated saline is passed tbrougb the portion of tbe 
catheter on which the stent is located, causing the stern to 
expand. Numerous difliculties have been encountered witb 
this device, including difficulty in obtaining reliable 
expansion, and ditEcubies in maintaining the stem in its 
expanded state. 

Perhaps the most popular stem presently under investi- 
gation in the United States is referred to as the Palmaz stent. 
The Palmaz stent involves what may be thought of as a 
stainless steel cylinder having a number of slits in its 
circumference, resulting in a mesb when expanded. Tbe 
stainless steel cylinder is delivered to tbe affected area by 
means of a balloon catheter, and is then expanded to the 
proper size by inflating the balloon. 

Sign&ant diRiculties have been encountered with all 
prior art stems. Each has its percentage of thrombosis, 
restenosis and tissue in-growth, as well as varying degnes 
of difficulty in deployment. Another dilliculty with at least 
come of prior art stems is tbat tbey do no1 readily conform 
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to the vessel shape. In addition, the relatively long tengtb of 
such prior art stems has made it diRieult to treat cursed 
vessels, and has also effectively prevented suaessfirl 
implantation of multiple such stems. Anticoagulants have 
bistoricaUy heen required at least for the &st three months 
after placement. These and other complications have 
resulted in a low level of acceptance for such stems within 
the medical community, and to date stems have not been 
amted as a practical method for treating chrome xestcno- 
sls. 

3lms there has heen a long feh need for a stent which is 
effective to maintain a vessel opea, without resulting in 
significant thrombosis, which may be easily delivered to the 
affected area, easily expanded to the desired’ size, easily 
conformed to the affected vessel, and easily used in muI- 
tiples to treat curved vessels and varying lengths of lesions. 

SUMMARY OF THE INVJWTION 
l’be present invention substantially reduces the comph- 

cations and overcomes the limitations of the prior art 
devices. The en&vascular +pport device of the present 
ioventioo comprises a device having very low mass which is 
capable of being delivered to the affected area by means of 
a slightly modified conventional balloon catheter similar to 
that used in a standard balloon aogioplasty procedure 

The support device of the present invention may then be 
. ‘expanded by normal expansion of the balloon catheter used 

to deliver. the stent to the affected area, and its size can be 
adjusted within a relatively broad range in accordance with 
the diagnosis of the treating physician. 

Because of the range of diameters through which the 
support device of the present invention may be expanded, it 
may be custom expanded to the specific lesion diameter, and 
is readily conformable to the vessel shape. In addition, a 
plurality of support devices of the present invention may be 
readily implanted in a number commensurate with the length 
of the lesion under treatment. As a result, curved or ‘5” 
shaped vessels may be treated. 

The stem, or eodovascular support device, of the present 
invention may preferably be comprised of implantable qual- 
ity high grade stainless steel, machined specially for intra- 
vascular applications. The support device may comprise, in 
effects, a metal circle or ellipsoid formed to create a plurality 
of axial bends, thereby permitting compression of the stem 
onto a delivery catheter, and subsequent expansion once in 
place at the affected area. 

It is one object of the present invention to provide a stent 
which substantially overcomes the Iimitations of the prior 
art. 

It is a hrrtber object of the present invention to provide a 
dent capable of being implanted simply and reliably. 

Another object of the present invention is to provide a 
stem which does not result in significant thrombosis at the 
point of implant 

Yet another object of the present invention is to provide a 
stem which can be selectively sized in accordance with the 
anatomic configuration dictated by the lesion itself. 

A still further object of the present invention is to provide 
a method for supplying an endovascular support device 
which permits a plurality of such devices to be implanted 
commensurate with the length of the lesion under treatment. 

These and other objects of the present invention can be 
better appreciated from the following detailed description of 
the invention, taken in conjunction with the attached draw- 
ins 

FIGURES 
FIG. 1 shows a perspective view of an endovascular 

support device constructed according to the present 
invention, in its expanded form. 
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FIG. 2 shows a support device constructed according to 

the present invention and compressed onto a balloon cath- 
eter. 

FIG. 3 shows a support device compressed onto a balloon 
catheter as shown in FIG. 2 and positioned within a sec- 
tioned portion of an affected area of a anery of other vessel. 

FIG. 4 shows a support device according to the present 
invention in its expanded form within a sectioned pOrti of 
a vessel in&ding a lesion. 

FIG. 5 shows a support device of the present invention in 
its expanded form within a sectioned portion of a lesion after 
tcmoval of the balloon catheter. 

FIGS. 60-b show alternative configurations of a support 
device according to the present invention. 

FIG. 7 shows an alternate a&g.uration of a support 
device constructed according to the present invention and 
compressed into a balloon catheter. 

DETAlLED DESCRIPTION OF THE 
INVENTION 

Referring first to FlG. 1, an endovascular support device 
10. referred to hereinafter more conveniently as a stent, 
constructed in accordance with the present invktioo can be 
seen in oersoective view. The stent 10 of FIG. 1 is shown in 
its expand& form, prior to compression over a suitable 
delivery system as discussed in detail hereinafter. 

In a preferred embodiment, &e stent IO comprises a single 
piece of material, bent to form a plurality of upper axial turns 
12 and lower axial turns 14. In the embodiment shown in 
FIG. 1. four upper turns 12 are connected to tbe four lower 
turns 14 by substantially straight segments 16. The axial 
turns 12 and 14 can be seen to permit the stent 10 to be 
compressed or expanded over a wide range while still 
maintaining significant mechanical force, such as required to 
prevent a vessel from restenosing, While a preferred 
embodiment comprises a single piece of material, in some 
instances a suitably welded wire may be acceptable. 

It will be appreciated that the number of turns 12 and 14 
can vary over a reasonably wide range and may in fact vary 
between two and ten such turns or peaks. However, it is 
currently believed that the optimum number of turns or 
peaks will range between three and five for most 
applications, and particularly for cardiovascular applica- 
tiOnS. 

The stem 10 is preferably constructed of implantable 
materials having good mechanical strength. An embodiment 
which has proven successful in prehminary testing is 
machined from 316i.B implantable quality stainfess steel 
bar stock. The bar stock is machined to form substantially a 
toroid, which is then acid etched in phosphoric and sulfinic 
acid at approximately 180” to 18s” to break the edges. ‘The 
etched toroid is tbeo plated with copper to avoid galling and 
to provide lubricity. 

The copper plated toroid is then bent to the shape of the 
stent 10 shown in FIG. I, after which the copper plating is 
stripped from the stent. Ibe stent is then returned to the acid 
bath to reduce the wire size to the desired diameter. which 
is in the range of 0.002” to 0.025”. It is presently believed 
that the optimum wire size for the final product is in the 
range of 0.008” to 0.099”. It will be appreciated that the 

6o strength of the stent-that is, its ability to prevent 
rester&s-is inversely proportional to the number of peaks 
or turns in the stem, so that stems having a greater number 
of turns will typically be formed of larger wire diameters. 
Finally, &hough not required in all cases, the outside of the 

65 stent may be selectively plated witb platinum to provide 
improved visibility during fluoroscopy. The cross-sectional 
shape of the finished stem may be circular. ellipsoidal. 
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rectangular, hexagonal, square, or other polygoq, although at 
present it is believed that cm&r or ellipsordal may be 
preferable. 

Tbe minimum length of the stent, or the distance between 
tbe upper turns 12 and lower turns 14, is determined in large 
measure by the size of the vessel into which the stent wii be 
implanted. The stem 10 will preferably be of suBTcie& 
length as to maintain its axiaI orientation within the vessel 
witbout &if&g under the hydraulics of blood flow (or other 
fluid Sow in diiferent types of vessels), while also being long 
enough to extend across at least a sig&cant portion of the 
affected area. At the same time, the stent should be short 
enougb as to not intrcduce u -y large amounts of 
material as might cause undue thrombosis. Typical can&- 
vascular VesseIs into which the stem 10 might be implanted 
range from 15 millimeters to five millimeters in diameter, 
and corresponding stems may range from one millimeter to 
two centimeters in length. However, in most instances the 
sfent will range in Iength between 3.5 millimeters and 6 
millimeters. Preliminary testing of stems having a length 
between 3.5 millimeters and 4.5 millimeters has been per- 
formed with good success outside the United States, and 
testing on animals is also ongoing. 

Once tbe wire size of the stent 10 has been reduced to the 
desired size, the steot 10 may be crimped onto a balloon 100, 

_ .as shown in FlG. 2, for delivery to the atTected region 102 
of a v-1 104 such as a coronary artery. For the sake of 
simplicity, the multiple layers of the vessel wall 104 are 
shown as a single layer, although it will be understood by 
those skilled in the art that the lesion typically is a plaque 
deposit within the intima of the vessel 104. 

One suitable balloon for delivery of the steot 10 is 
manufactured by Advanced Cardiovascular Systems, Ioc.,of 
Santa Clara, Caiif. (“ACS’), and is eight millimeters in 
length with Microgiide on the shaft only. The steot-carrying 
balloon 100 is then advanced to the affected area and across 
the lesion 102 in a conventional manner, such as by use of 
a guide wire and a guide catheter (not shown). A suitable 
guide wire is tbe 0.014” Hi Torque Floppy manufactured by 
ACS, and a suitable guiding catheter is the ETO.076 lumen 
guide catheter, also manufactured by ACS. 

Once the balloon 100 is in place across the lesion 102, as 
shown in FIG. 3, the balloon 100 may be inflated, again 
substantially in a conventional manner. In selecting a 
balloon, it is helpful to ensure that the balloon will provide 
radially uniform inflation so that the steot 10 will expand 
equally along each of the peaks. The inflation of the balloon 
100, shown in FIG. 4, causes the expansion of the stem 10 
from its crimped configuration back to a shape substantially 
like that shown in FIG. 1. The amount of inflation, and 
commensurate amount of expansion of the stem 10, may be 
varied as dictated by the lesion itself, making the stenl of the 
present invention particularly flexible in the treatment of 
chronic rester&s. 

Ekcause of the inflation of the balloon, the lesion 102 in 
the vessel 104 is expanded, and causes the arterial wali of the 
vessel 104 to bulge radially, as simplistically depicted in 
FIG. 4. At the same time, the plaque deposited witbin the 
intima of the vessel is displaced and thinned, and the stent 
10 is embedded in the plaque or other fibrotic material 
adberiog to the intima of the vessel 104. 

Following inflation of the balloon 100 and expansion of 
the steot 10 within the vessel 104, the balloon is deflated and 
removed. The exterior wall of the vessel 104 returns to its 
original shape through elastic recoil. The stem 10, bowever, 
remains in its expanded form within the vessel, and prevents 
further resteoosis of the vessel. The steot maintains an open 
passageway through the vessel, as shown in FlG. 4, so long 
as the leodeocy toward resteoosis is not greater than the 
mechanical strength of the steot 10. Because of the tow mass 
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of the support device 10 of the present invention, thrombosis 
is kss fikely b occur. Ideally, the displacement of the plaque 
deposits and the implantation of the steot 10 will result in a 
smooth insi& diameter of the vessel 104, although this ideal 
cannot be achieved in all cases. 

One of the advantages of the stem 10 is that multiple 
stems may be used in the treatment of a single lesion. Thus, 
for example, in the event the affected area shown in FIGS. 
3 and 4 was longer than the stent IO, additional sterns 10 
could be nositioned elsewhere alone the lesion to mevent 
restenosis~ In preliminary testing, up k four stents ha&e been 
used successfulIy along a single lesion. Due to the conform- 
ablity of the stent 10, not only can varying lesion lengths be 
treated, but curved vessels and “S”sbaped vessels may ala0 
be tre&d by the present invention. In?nstances when it is 
known io adbce tbat.muItiple stents will be the preferred 
method of treatment. a nhtralitv of such stems mav be 
positioned along a sir&e balloon’ catheter for simulta&ous 
deliverv to the affected area as shown in FIG. 7. 

As d&cussed above, the number of peaks or turns 12 and 
14 in the sbeot 10 may vary between two and ten. To this 
end, shown in FIGS. 6a and 6h are two alternative configu- 
rations of the stem 10. The alternative embodiment shown in 
6a cao be seeo to have three upper and three lower peaks or 
turns. while the embodiment shown in FIG. 66 can be seen 
to have ten upper and ten lower peaks. 

While tbe primary application for the stent 10 is presently 
believed to be treatment of cardiovascular disease such as 
atherosclerosis or other forms of coronary oarrowing, tbe 
steot 10 of the present invention may also be used for 
treatment of narrowed vessels in the kidney, leg, carotid, or 
elsewhere in the body in such other vessels the size of the 
stent may need to be adjusted to compensate for the differing 
sizes of the vessel to be treated, bearing in mind the sizing 
guidelines provided above. 

Having fully described a preferred embodiment of the 
invention, those skilled in tbe art will immediately 
appreciate, given the teachings herein, that numerous alter- 
natives and equivalents exist which do not depart from the 
present invention. it is therefore to be understood that the 
present invention is not to be limited by the foregoing 
description, but only by the appended claims. 

I claim: 
1. A balloon-expandable stent comprising 
a plurality of geoeraily sinusoidally-shaped, plastically 

deformable rings capable of retaining a compressed 
configuration when mounted onto a ballooo catheter 
and having a first diameter when mounted onto the 
balloon catheter; 
each ring comprising substantially straight segments 

orieoted generally parallel to a longitudinal axis of 
its ring in its first diameter; 
each segment having a first end and a second end, 

with a first end of a first segment connected to a 
first end of a second segment by a first turn; 
a second end of tbe second segment connected to 

a second end of a third segment by a second 
hllll; 

a first end of the third segment connected to a first 
end of a fourth segment by a third turn, and so 
oo until a second end of an Nth segment is 
connected to a second end of the first segment 
by an Ntb turn; 

wherein each segment is connected to another 
segment at its ends and at no point intermediate 
its ends; and 

wherein the rings are expandable to a second diam- 
eter larger than the first diameter. 

2. The steot of claim 1, wherein the segments have a 
generally hexagonal cross-section. 
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3. The stent of claim 1, wJrerein the segments have a 19. The stent of claim 16, wherein the segments have a 
generally rectangular cross-section1 , generally rouod cros-section. 

4. The stent of claim !, wberem tJ.te segments have a 20. Tbe steut of claim 16, wherein the generahy circular 
generally round cross-seChO0. members are not connected to each other. 

5. Tbe stent of claim 1, wherein tht rings are not con- 5 ’ 21. The steot of claim 16, tierein the generrtuy circular 
netted to each other. members are formed from a toroid. 

6. The stent of claim 1, wherein the rings are formed fkm 22. The stem of claim 16, wherein aJl segments are 
a toroid. aligned in a generally same direction, when in a compressed 

7. The stent of claim 1, wherein the turns am curved. configuration mounted on an outer surfapt of a balloon 
8. A ba&on-expandable Sent for implantation within a 1o catheter. 

vessel witbin tbe buman body comprisingr 23. The stent of claim 16, wherein all segments are 
aligned generaJly parallel to a IongitudinaJ axis of the steot, a plurality of plastically deformable generally 

sinusoidally-shaped circular members; each circmar 
member including a pluraJity of substantiaJJy straight 
segments, each segment having a fust and second ends, 
wherein the first end of a first segment is connected to 

tbe Jirst end of a second segment; 
the second end of the second segment is connected to 

the mod end of the third segmeoc 
the Erst end of tbe third segment is connected to the Erst 

end of me fourth segment, and so on until the second 
end of a last segment is connected to the second end 
of the first segment, each circular member capable of 
retaining a compressed configuration while mounted 
onto an outer surface of a balloon catheter until . 

when in a w-d wniJguration mounted on an outer 
surfam of a balloon catheter. 

ts 
24. A stem delivery system comprising: 
a delivery catheter having a baJloon potion and a long& 

tudinal axis, 
a balloon-expandable stent mounted on the balloon por- 

tion and including a plurality of plastically deformable 
20 substantially straight segments having opposed ends, 

and arranged circumferentially around the balloon 
catheter; and 
each segment being connected to adjacent segments at 

its ends by curved members, each segment not 

application of a radial force to form an expanded 
co&uratioo. 

2s connected to the adjacent segments at any point 
intermediate its ends, each curved member having 
substantiaJJy the same cross-section as me segments, 

wherein the balloon-expandable stent is capable of retaining 
a compressed wntiguratiou while mounted on the balioon 

3. catheter with each segment being oriented sub.stantiaJly 
paraJJeJ IO the longitudinal axis when in the compressed 
configuration. 

9. The stent of claim 8, wherein the segments have a 
generally hexagonal cross-section. 

10. The stent of daim 8, wherein the segments have a 
generally rectangular cross-section. 

Il. ‘Ike stern of claim 8, wherein the segments have a 
generally round cross-section. 

12. The stent of claim 8. wherein the eeneraJJv 
sinusoidaJly-shaped circuJar members are not w&ted to 
each other. 

W. The stent of claim 8, wherein tbe generally 
sinusoidaJJy-shaped circular members are formed from a 
toroid. 

14. The stem of claim 8, wherein all segments are aligned 
in a generally same direction, when in a compressed wn- 
figuration mounted on an outer surface of a balloon catheter. 

15. The stent of claim 8, wherein aJl segments are aligned 
generally parallel to a longitudinal axis of the stent, when in 
a wmpmssed configuration mounted on an outer surface of 
a balloon catheter. 

16. A balloon-expandable stent wmprising: 
a plurality of adjacent and non-overlapping, generally 

circular members, each circular member inchtding a 
plurality of substantially straight, nonoverlapping seg- 
ments having ends; 

the ends of respective pairs of the plurality of segments 
connected to each other, the segments not connected at 
any point intermediate their ends, 

each circular member capable of retaining a wmpressed 
configuration while mounted onto an outer surface of a 
balloon catheter until application of a radial force to 
form an expanded wnfiguration; and 

wherein each segment is aligned generaJJy paraJJe1 to a 
longitudinal axis of the balloon catheter, when in a 
compressed con&nation mounted on an outer surface 
of a bakon catheter. 

17. The stent of claim 16, wberein the segments have a 
generally hexagonal cross-section. 

18. The stent of claim 16, wherein the segments have a 
generally rectangular cross-section. 

25. The stem delivery system of claim 24, wherein the 
segments have a substa&&y rectangular cross-section. 

a* 26. The stem dehverv svstem of claim 24. wherein the 
” curved members connect &rcumferentiaJJy adjacent seg- 

meats. 
27. A stem delivery system comprising: 
a delivery catJreter having an inflatable balloon and a 

40 longitudinal axis; 
a plurality of pJasticaJly deformable bdloon-expandable 

endovarcular support members, mounted on the inflat- 
able balloon and capable of retaining a compressed 
configuration when mounted on the balloon until appli- 

4s cation of a radial force by inflation of the balloon; 
each plasticaliy deformable bahoonexpandable endo- 

vascular support member mcluding a plurality of 
substantialty straight segments having opposed ends, 
and arranged circumferentiaJly around the inflatable 

50 balloon; and each substantially straight segment, of 
each plastically deformable balloon-expandable 
endovascelar support member, being w~ectcd to 
circumferentially adjacent segments at its ends and 
not at any point intermediate of its ends; and wherein 

55 the phrrality of endovascuJar support members are 
positioned along the inflatabJe balloon for simulta- 
neous deployment. 

28. The stem of claim 27, wherein the segments have a 
generally rectangular cross-section. 

29. The stent of claim 27, wherein the segments have a 
60 generally round cross-section. 

30. The stent as deEned in claim 27, wherein the wrmec- 
tions of opposed ends defines a series of upper and lower 
turos alternating in a circumferential direction. 

* * + * + 
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UNITED STATES PATENT AND T+DEh4ARKOFFiCE 
CERmCATE OF CORREClYIO~ 

PATENT NO. : 6,344,053 Bl Pagelof 1 
DATED : February 5,2002 
INVJZNTOR(S) : Michael D. Bomztu 

A is csrtilied that error appears in the abov~idmtified patent and that said Letters Patent is 
hereby corrected as shown below: 

Related U.S. Applkatjon Data, delete “which is a division of application No. 
O7/398,180, filed on August 24,1999, uow Pat. No, .5,292,331.” and substitute - which 
is a divisioq of application No. 07/398,180, file on August 24,1989, uow pat. No. 
5292331. -- therefor. 

. : 

Signed and Sealed this 

Twenty-second Day of October, 2002 
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M ichael J. Jaro, Es . 
Chief Patent Counse !! 
Medtronic Vascular 
3576 Unocol Place 
Santa Rosa CA 95403 

In re Application for Patent Term Extension for: 
U .S. Patent No. 6,344,053 
Filed: November 26, 2003 

A  review of the Office assignment records do,not reflect that the 
change of name from  Medtronic AVE to Medtronic Vascular was 
recorded. Exhibit A  otherwise appears to include records of the 
chain of title from  the inventor to Medtronic AVE, but does not 
appear to include a document demonstrating the change of name. 
Applicant is required to record the change of name from  Medtronic 
AVE to Medtronic Vascular. If the above-identified patent is 
extended under 35 U.S.C. 156, the extension will issue to the 
assignee of record at the time of mailing of the Notice of Final 
Determ ination, e.g., Medtronic AVE, Inc. 
In iries regarding this com m unication should be directed to the 
un ersigned at (703) 306-3159 (telephone) or (7031872-9411 T  
(facsim ile). 

KdL-5=- Xarin Ferriter 
Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: M ichael J. Jaro, Es . 
Chief Patent Counse i! 
Medtronic Vascular 
3576 Unocol Place 
Santa Rosa CA 95403 
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David T. Read 
Acting Director Health Assessment Policy Staff, CDER a!! a s i!uot 
Food and Dru 
1451 Rockvil e Pike, HFD-7 i! 

Administration 
Rockville, MD 20852 REEXAM UNIT 

Dear Mr. Read: 
The,attached application for patent term extension of U.S. Patent 
No. 6,344,053 was : filed on November 26, 2003, under 35 U.S.C. 
§ 156. 
The assistance of your O ffice is requested in confirming that the 
product identified in the application, S8 Over-the-Wire System 
(Driver@ Stent Deliver 
review period within t ii 

System), has been subject to a 
e meaning of 35 U.S.C. 5 156ig) 

re ulatory 
be ore 9 its 

first commercial marketing or use and that the ap 
patent term extension was filed within the sixty- f; 

location for 
ay period after 

the product was approved. Since a determination has not been 
made whether the 

iii 
atent in question claims a product which has 

been subject to t e Federal Food, Dru 
method of manufacturing or use of 

and Cosmetic Act, or a 
sue iii a product, this 

communication is NOT to be considered as notice which may be made 
in the future pursuant to 35 U.S.C. § 156(d) (2) (A). 
Our review of the application to date indicates that the sub'ect 
I; 

atent would be eligible for extension of the patent term un i er 
5 U.S.C. § 156. It is noted that applications for patent term 

extension for U.S. Patent Nos. 5,292,331, 5,800,509, 5,836,965, 
5,879,382, 5,891,190, 6,159,229, 6,309,402 and 6,344,053 were 
filed based u on the eriod of the same medical 
device, 

re ulatory review 
and t at a sing e patent would R i! Ei e required to be elected 

for extension. 
In 

%" 
iries regarding this communication should be directed to the 

un ersigned at (703) 306-3159 (telephone) or (703)872-9411 
(facsimile). 

Rarin Ferreter 
Senior Legal Advisor 
O ffice of Patent Legal Administration 
O ffice of the Deputy Commissioner 

for Patent Examination Policy 

cc: Michael J. Jaro, Es . 
Chief Patent Counse ? 
Medtronic Vascular 
3576 Unocol Place 
Santa Rosa CA 95403 
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CERTtFtCATE OF EXPRESS MAtL 

I hereby certify that on November 26, this paper (along with any paper referred to as being attached or 
enclosed) is being deposited with the United States Postal Service with sufficient postage in an envelope 
addressed to: Mail Stop: Patent Term Extension, Commissioner for Patents, PC. Box 1450, Alexandria, 
VA 22313-l 450. 

37 C.F.R. Q I .8(a) 
[rlwith sufficient postage 
as first class mail 

37 C.F.R. 0 1 .I0 
@as “Express Mail Post Office to 

Addressee” Mailing Label No. 

EV 308811820 US 

Shauna Murray 

APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.C. 0 156 

Mail Stop: Patent Term Extension 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1450. 

RE: Application for Patent Term Extension Pursuant to 35 U.S.C. 0 156 (37 C.F.R. 
$1.740) United States Patent Number 6,344,053 

Dear Commissioner: 

Enclosed is an application for patent term extension pursuant to 37 C.F.R. 0 1.740. The 
owner (assignee) of record, Medtronic Vascular (formerly Medtronic AVE) is submitting this 
application. All rights in United States Patent Number (USPN) 6,344,053 are held by and vested in 
Medtronic Vascular a Delaware Corporation and a wholly owned subsidiary of Medtronic, Inc., a 
Delaware company. Medtronic Vascular’s corporate headquarters are located at 3576 Unocal Place, 
Santa Rosa, CA 95403. A brief chain of title summary follows. 

Michael D. Boneau is the sole inventor of USPN 6,344,053 which is a continuation of United 
States Patent Application Serial Number (USPASN) 081471,738, filed Jun. 6,1995, now USPN 
5,891,140, which is a divisional of USPASN 08/172,420, filed on Dec. 22, 1993, now abandoned, 
which is a division of USPASN 07/398,180, filed Aug. 24, 1989, now U.S. Pat. No. 5,292,33 1. 
Boneau assigned his entire right, title and interest in USPASN 07/398,180 together with all divisional 

DOCSOC\1009668v1\14364.0116 
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applications, continuations and continuations-in-part to Accuterix, Inc. its successors, legal 
representatives and assigns on August 24, 1989. The assignment was recorded in the United States 
Patent and Trademark Office (USPTO) on August 24,1989. A complete microfilm copy is 
available in the USPT.0 records on reel 5 116, frame 0570. 

Subsequently, Accutrix, Inc. assigned their entire right, title and interest to USPASN 
07/398,180 together with all divisional applications, continuations and continuations-in-part to 
Endovascular Support Systems, Inc. on August 9, 1991. A complete microfilm copy is available in 

. the USPTO records on reel 5 8 16, f%une 02 15. 

Thereafter, Endovascular Support Systems, Inc. assigned their entire right, title and interest to 
USPASN 07/398,180 together with all divisional applications, continuations and continuations-in- 
part to Applied Vascular Engineering, Inc. September 8, 1993. This assignment was recorded in the 
USPTO on September 8, 1993. A complete microfilm copy is available in the USPTO records on reel 
6687, frame 0449. 

On January 30th, 1996 Applied Vascular Engineering, Inc. changed its name to Arterial 
Vascular Engineering, Inc. Applied Vascular Engineering then assigned its entire right, title and 
interest to USPASN 07/398,180 together with all divisional applications, continuations and 
continuations-in-part to Arterial Vascular Engineering. This assignment was executed January 30’, 
1996 and was recorded March 20, 1996. A complete microfilm copy is available in the USPTO 
records on reel 8522, frame 0049. 

Medtronic, Inc. acquired the assets of Arterial Vascular Engineering (AVE) through 
acquisition on January 29*, 1999 and formed a new Delaware Corporation named Medtronic AVE. 
Arterial Vascular Engineering assigned its entire right, title and interest to USPASN 07/398,180 
together with all divisional applications, continuations and continuations-in-part to Medtronic AVE. 
This assignment was executed January 28&, 1999 and was recorded January 3 1,1999. A complete 
microfilm copy is available in the USPTO records on reel 011258, tie 0053. 

Subsequently, Medtronic AVE changed its name to Medtronic Vascular, the present 
applicant, wherein all right, title and interest to USPASN 07/398,180 together with all divisional 
applications, continuations and continuations-in-part now reside. Therefore, the application for 
patent term extension, Medtronic Vascular, is the owner of all rights title and interests in USPN 
5,879,382, the subject patent of the present patent term extension application. 

Documents supporting the above title chain for USPN 5,879,382 can be found in Appendix A 
of this application for patent term extension. 
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1) Comnlete Identification of the Annroved Product bv annromiate chemical and generic name, 
physical structure or characteristics: 

The approved product is an over-the-wire coronary stent system for use in patients with 
symptomatic ischemic heart disease due to discrete single de novo and restenotic lesions. 
The FDA product code is MAF for Stems, Coronary. The Medtronic Vascular stent 
marketed as the “S8 Over-the-Wire System” or alternatively under the trademarked name 
“Driver Stent Delivery System.” The System includes a cobalt-based modular stent mounted 
on a balloon catheter as depicted in Figure 1 below’. Figure 2 shows the distal portion of the 
Medtronic Driver Stent Delivery System in detail. Figure 3 depicts a S8 modular stent 
member. 

Figure 1 Figure 2 Figure 3 

2) A complete identification of the Federal statue including the applicable provision of law 
under which the rerrulatorv review occurred: 

The Federal Statue under which regulatory review took place for the Medtronic Vascular’s 
S8 Over-the-Wire System is 37 C.F.R. $814. 

3) The date on which the product received permission for commercial marketing or use under 
the provision of law which the applicable rermlatorv review period occurred. 

The Medtronic Vascular S8 Over-the-Wire System was approved for marketing October 1, 
2003. 

4) Statement that the present application is being submitted within the sixtv day period 
permitted for submission and an identification of the date of the last dav on which the 
application could be submitted. 

The present application for patent term extension is being submitted with the sixty day period 
permitted for submission pursuant to 37 C.F.R. $1.720(f). The last day for submission of the 

’ See htttx//www.medtronic.com/medtronic vascular/es drivermxhtml 
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5) 

‘3 

l 

7) 

8) 

present application is November 30,2003. However, because November 30,2003 is a 
Sunday, this application may be mailed December 1,2003. 

The comnlete identification of the natent for which an extension is beinp sought bv the name 
of the inventor, the natent number. the date of issue and the exniration date. 

The present application for extension is for United States Patent Number 6,344,053 issued 
February 5,2002 and expiring October 8,2009. The inventor is Michael D. Boneau. 

A copv of the entire patent for which extension is being sought, includinP the entire 
specification, claims and drawing. 

A copy of U.S. patent number 6,344,053 is attached as Appendix B. 

A COPY of any disclaimer. certificate of correction. receipt of maintenance fee navment, or 
reexamination certificate issued in the patent. 

There are no disclaimers or reexamination certificates issued on U.S. patent number 
6,344,053. A copy of the maintenance fee payment record is provided as Appendix C. A 
copy of the Certificate of Correction is attached as Appendix D 

Statement that the patent claims the annroved product, or a method of using or manufacturing 
the approved product, and a showinp which lists each applicable patent claim and 
demonstrates the manner in which at least one such uatent claims reads on the annroved 
product. 

United States patent number 6,344,053 claims the S8 Over-the-Wire Coronary Stent System 
approved October 1,2003. The applicant also asserts that claims l-4,6- 11, 13- 19, and 2 l- 
30 of the ‘053 patent read on the Medtronic Vascular S8 Over-the-Wire Coronary Stem. 

In particular, claim 16 reads on the approved device as follows: 

DOCSOC\1009668v1\14364.0116 
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Claim Chart Comparing Claim 16 of U.S. Patent 6,344,053 element-by-element with the 
S8 Over-the-Wire Coronary Stent 

expandable stent. See Figure 1 of this 
application compared with FIG. 7 of the ‘053 

generally circular members, each circular of generally circular members as depicted in 
member including a plurality of substantially Figures 1 and 2 of the present application. 
straight, non-overlapping segments having ends; Individual stent members as used in reference to 

the ‘053 patent are depicted in Figure 3 of the 
present application and Figure 1 of the ‘053 
patent. See Figure 3 of this application below 
compared to Figure 1 of the 6,344,053 patent. It 
can be seen that the S8 stent member in Figure 3 
of this application comprises a plurality of 
substantially straight non-overlapping segments 
having ends. The corresponding structures are 
seen in Figure 1 of the ‘053 patent at number 16 
(the substantially straight non-overlapping 

segments connected to each other, the segments the ‘053 patent are depicted in Figure 3 of the 
not connected at any point intermediate their present application and Figure 1 of the ‘053 
ends; patent. See Figure 3 of this application below 

compared to Figure 1 of the 6,344,053 patent. It 
can be seen in Figure 3 of this application that 
the S8 stent has pairs of the plurality of segments 
that are not connected at any point intermediate 

each circular member capable of retaining a See Figure 3 of this application below compared 
compressed configuration while mounted onto an to Figure 1 of the 6,344,053 patent. It can be 
outer surface of a balloon catheter until seen that the S8 stent member segments in Figure 
application of a radial force to form an expanded 3 of this application are connected end to end at a 
configuration; and plurality of axial turns. The corresponding 

structures are seen in Figure 1 of the ‘053 patent 
at numbers 12 and 14. 

wherein each segment is aligned generally 
parallel to a longitudinal axis of the balloon 
catheter, when in a compressed configuration 
mounted on an outer surface of a balloon 
catheter. 

The S8 stent is designed to be compressed onto a 
catheter’s outer surface as depicted in Figure 4 of 
this application. Note also, that the segments are 
generally aligned parallel to the balloon’s 
longitudinal axis when in the compressed 
configuration. 

DOCS0C\1009668v1\14364.0116 
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The pictures and Figures that follow correlate to the claim elements discussed in the Claim 
Chart on the preceding page and clearly demonstrate that Claim 16 of U.S. patent $344,053 (the 
‘053 patent) reads on the S8 Over-the-Wire Coronary Stent System. 

Figure 1 of U.S. patent 6,344,053 Figure 2 of this application: A plurality of S8 stent 
members attached end-to-end. 2 

In Figure 1 of US Patent 6,344,053 the upper axial turns (12) are connected to the lower axial 
turns (14) by substantially straight segments 16. The corresponding structures are clearly 
evident in Figures 2 and 3 of this application and juxtaposed to Figure 1 of the ‘053 patent. 

Figure 3 (below) of this application depicts a plurality of S8 stent segments connected end to 
end at a plurality of axial turn~.~ 

’ See htttx//www.medtronic.comfmedtronic vascular~cs drivermx.html 
3 See htt&/www.medtronic.com/medtronic vascular/es drivermx.html 
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Figure 4 (below) of this application depicts the “Driver” (AKA S8Coronary stent) 
compressed onto catheter for delivery to an affected vesseL3 

Note how the individual segments are aligned parallel to the balloon axis when the 2% stent is 
in the compressed state. Therefore, based on the analysis above the Applicant respectfully asserts 
that Claim 16 of United States Patent number 6,344,053 reads on the approved device, the Medtronic 
Vascular S8 Over-the-Wire Coronary Stent. 

Figure 7 of the ‘053 patent (below) shows the stent as claimed in the expanded configuration 
on a catheter balloon. Compare this with the Driver Stent (S8) expanded on a balloon catheter 
immediately below. 

Figure 7 

Figure 1 of this application showing the S8 stent balloon mounted and forcibly expanded. 

DOCSOC\1009668v1\14364.0116 
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New Page: 

9) The relevant dates and information pursuant to 35 U.S.C. d 156(g) to enable the Secretarv of 
Health and Human Services to determine the annlicable review period: 

A) The effective date of the investigational device exemption (IDE) and the IDE 
number: 

1) Conditional approval of the Applicant’s IDE was dated December 20,2001 
and signed by Dr. Bram Zuckerman, Acting Director, Division of 
Cardiovascular and Respiratory Diseases. 

2) The Applicant’s IDE number is G010301, G010301/Al, A2 and A3. 

B) The date on which the annlication for product approval under Section 5 15 of the 
Federal Food Drug and Cosmetic Act was initially submitted and the number of the 
annlication. 

1) A Pre-market Approval application (PMA) for the S8 Over-the-Wire 
Coronary Stent System was submitted April 9,2003. 

2) The PMA number is PO30009. 

(3 The date on which the annlication was annroved. 

The S8 Over-the-Wire Coronary Stem System PMA was approved on October 1, 
2003. 
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New Page: 

Brief DescriDtion of the sidficant activities undertaken by the marketing aDDlicant 
(Medtronic Vascular) during the aDDlicable repulatorv review period with respect to the 
aDDroved product and the siznificant dates aDDliCable to such activities. 

No. FDA3RevieWer &tte Deserip&Jn 
‘_ 

GO1 0301 Carolyn Vaughan 21-Nov-01 Original Drivex Over-the-Wire Delivery 
System IDE Submission 

GO10301 / A001 Carolyn Vaughan 29-Nov-01 Submission provided on CD-ROM 
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10) Brief DescriDtion of the significant activities undertaken bv the marketing atmlicant 
(Medbmnic Vascular) during the amlicable remlatorv review Deriod with resect to the 
amroved moduct and the significant dates atmlicable to such activities. (Continued). 

_‘,_ Nis ’ TDARevietier IdA. ‘, *D&i+: i Descrip,$im ’ 

., “- >I ._ ,_’ ,:: .:,, I.,’ ..Z.’ ,‘. , i ,G/‘,*(,, yp;*, li ‘,h ,; .;, .‘< -“_ ,: a ,, .., ; ,, I-’ ,,: : a, , ,r. I” /,_’ ,,‘._ . ,: 
NA Ashley Boam 1 P-Aug-02 FDA determines based on new material of stem, the 

Driver PMA submission must be an original PMA, not a 
PMA supplement 

GO10301 / SO08 IDE Dot. Mail Ctr 26-Aug-02 Report of status with ongoing animal studies 

t 

I I I 

NA NA 1 25-Sep-02 ILast patient implant for IDE Trial 

GO10301 / so09 Bram Zuckerman 17-Ott-02 Report of status with ongoing animal studies 

GO10301 / SO10 IDE Dot. Mail Ctr 23-Dee-02 Submission to FDA: Response to letter dated I l/14/2002 
Final Animal Study Report (FS81) 

GO10301 / SO1 1 IDE Dot. Mail Ctr 1 S-Jan-03 Submission response to request for additional information 

GO10301 / so12 IDE Dot. Mail Ctr 16Jan-03 Annual Report Submitted 
NA Sue Bowley/ Ashley 28-Feb-03 Teleconference regarding inclusion of 270day clinical 

Boam data as PMA Amendment. 

PO30009 PMA Dot Mail Ctr P-Apr-03 original FDA PMA Submission of Driver Coronary Stent 

PO30009 

PO30009 I A001 

Bram Zuckerman 

PMA Dot Mail Ctr 

23-May-03 FDA agreed to file PMA 

3-J&03 Response submitted to FDA regarding questions from 
email dtd 27-May-03 

PO30009 ! A002 PMA Dot Mail Ctr 11 -Aug-03 270 day clinical data, changes to the packaging of the 
Over-The-Wire and Rapid Exchange delivery systems and 
proposed manufacturing changes to the Multi-Exchange 
delivery system 

PO30009 I A003 PMA Dot Mail Ctr 13-Aug-03 Response submitted to FDA regarding questions from 
email dated 12-Jul-03 

PO30009 I A004 PMA Dot Mail Ctr 15-Aug-03 Authorization letter for the FDA to discuss Driver PMA / 
STED with MHLW in Japan 

P030009 Sue Bowley 1 P-Aug-03 Request from FDA for an additional hard copy of PMA 
Amendment which included 270d clinical data. 

PO30009 / A005 PMA Dot Mail Ctr 21-Aug-03 To notify FDA of &dings from an internal audit 
performed by the Atlanta Cardiovascular Research 
Institute (ACRI) related to animal study FS70 
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Brief Description of the significant activities undertaken bv the marketing applicant 
(Medtronic Vascular) during the apt&able regulatory review period with restxct to the 
approved product and the simificant dates atmlicable to such activities. Kontinued) 

NA NA 

PO30009 Ashley Boam 

P030009 I A006 PMA Dot Mail Ctr 

PO30009 I A007 PMA Dot Mail Ctr 

PO30003 Bram Zuckerman 

I 

PO30009 / A009 1 PMA Dot Mail Ctr 

y 

. . i 

-.I. 

\ Da6 .,. “’ D@+Py”- ; . . I ._ 
2.. ,‘... _‘, -, ,_ ,,_ 
:> :p; ‘:. ,: __ . . .- : _., ‘_ , ; I i- L. ;.‘ . . . 

,:. ,,,. I._,/ _’ ,_ ,( -’ 
-.:r 

21-Aug-03 
,: ., 

Samples of the OTYW de&very ‘system provided to 
reviewers at the request of PDA. 

21 -Aug-03 STED Desk Copies submitted to FDA 

22-Aug-03 FDA confirmed with MHLW permission for cooperative 
review of STED 

5-Sep-03 Request the withdrawal of Nutek Cot-p, located in 
Hayward, CA, from our list of sterilization facilities for 
the Driver coronary stent systems 

14-&p-03 Conclusion reached regarding format of compliance chart 

Agreement with FDA to include claim for direct stenting 

Response submitted to FDA regarding questions from 

25-Sep-03 POday Status e-mail received 

29&p-03 Response to FDA questions on final labeling, biomaterial 
compendium and conditions of approval letter 

1 -act-03 Driver PMA Approval received from FDA 

I 
8-Ott-03 IFinal Labeling 

DOCSOCXOO9668v1\14364.0116 
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New Page: 

10 Statement that in the oninion of the annlicant that the natent is eligible for extension 
and a statement as to the length of extension claimed. including how the extension 
was calculated. 

The applicant respectfully asserts that United States Patent Number 6,344,053 is 
eligible for extension. The applicant has demonstrated that at least one claim of U.S. 
Patent 6,344,053 reads on the approved device (S8 Over-the-Wire Coronary Stent) 
and that this application for extension is being timely filed. 

The applicant respectfully asserts that U.S. Patent 6,344,053 is eligible for a 389 day 
extension as calculated pursuant to 37 CFR $1.777. 

Calculations Under 37 CFR Ij 1.777 

1. Calculations under 37 CFR 6 1.777 (c)(l) 

Determine the number of days in the period beginning on the date a clinical 
investigation on humans involving the device began and ending the date the PMA 
was initially submitted, 

9 Clinical investigations on humans are deemed to have begun on the date that the FDA 
determines that an IDE required under section 520(g) of the FDCA (21 U.S.C. 360j 
(g) is substantially complete. In this case the records indicated that on December 20, 
2001 the Medtronic Vascular IDE number G010301, GO103Ol/Al, A2 and A3 
received a Conditional Approval. Thus, this date will be used for the initial 
calculations . 

ii) The PMA was initially filed April 9,2003. 

iii) The experimental period is thus calculated as the time between December 20,200l 
and April 9,2003, or 476 days. 

2. Calculations under37 CFR d 1.777 (c)(2) 

Determine the number of days in the period beginning on the date the PMA was 
initially filed and ending on the date the PMA was approved. 

The PMA was initially submitted April 9,2003 and was approved October 1,2003. 
Thus the approval period was 175 days. 

The Sum of 37 CFR $1.777 c(l) and 37 CFR 81.777 (c)(2) equals 651 days. 

LIOCSOC\1009668v1\14364.0116 
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3. Calculations under 37 CFR is 1.777 (d)(l) 

9 Subtract the number of days in the periods (c)(l) and (c)2 of this section which were 
on and before the date the patent issued. 

48 days in period (c)(l) for U.S. Patent 6,344,053. 

476 - 48 = 428 days 

ii) Subtract the number of days in the periods (c)( 1) and (c)2 of this section during 
which the applicant did not act with due diligence. 

Zero for U.S. Patent 6,344,053. 

iii) Subtract one-half the number of days remaining in the period defined by (c)( 1) of this 
section after that period is reduced in accordance with paragraphs (d)(l)(i) and (ii). 

214 days for U.S. Patent 6,344,053. 

Therefore, the maximum extension available for U.S. patent number 6,344,053 For 
U.S. is 428 (from step 3 (i)) + 175 (from step 2) - 214 (from step 3 (iii)) = 389 
days. 

4. Calculations Under 37 CFR d 1.777 (d)(2) 

Determine the number of days shortened by a terminal disclaimer. 

Zero for U.S. Patent 6,344,053 

5. Calculations Under 37 CFR 6 1.777 (d)(3) 

Section (d)3 requires that 14 years be added to the date the PMA was approved, this 
equals the longest possible extension available (14 years fkom the approval date) in 
this case the 37 CFR $1.777 (d)(3) date is October 1,2017). 

6. Calculations Under 37 CFR 6 1.777 (d)(4) 

The new expiration date is November 1,201O which is before October 1,2017. Thus 
United States Patent 6,344,053 is eligible for the entire 389 day extension as 
calculated above. 

7. Calculations Under 37 CPR 6 1.777 (d)(5) 

United States Patent number 6,344,053 was filed aRer September 24, 1984. 

DOCS0C\1009668v1\14364.0116 
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12) Statement that the applicant acknowledPes a duty to disclose to the Commissioner of 
Patents and trademarks and the Secretary of Health and Human Services any 
information which is material to the determination of entitlement td the extension 
sought. 

The applicant acknowledges his duty to disclose to the Commissioner of Patents and 
trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension sought. The applicant 
has no disclosures to that are material to the determination of entitlement to the 
extension sought. 

13) The prescribed fee for receivinp and acting upon the annlication for extension. 

The Commissioner is hereby authorized to charge payment of the patent term 
extension application fee pursuant to 37 C.F.R. $1.20 (j)( 1) in the amount of 
$1,120.00 to Deposit Account number 01-2525. 

14) The name address and teleDhone number of the person to whom inauires and 
correspondences relating to the application for patent term extension are to be 
directed. 

Michael J. Jaro, Esq. 
Chief Patent Counsel 
Medtronic Vascular 
3576 Unocal Place 

Santa Rosa, CA 95403 

(707) 566-1746 

Lbmitted on behalf of the am$icant. 

4s: Cullman, Esq. 
USPTQ Reg. No. 39,645 
Stradling Yocca Carlson & Rauth 
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SAN RATEO. CA gbkoz-3083 

UNITED STATES PATENT AND TRADEMRK OFFICE 
NOTlCE OF RECORDATION OF ASStGWf4ERT DOCU&ENT 

. 
THE ENCLOSED DOCMENT HAS BEEN‘ RECORDED BY THE ASS’IGNHENT OIVJSION OF 
THE U.S. PATENT AND TRADERARK OFFICE. A CORPLETE WlCROFILtl COPY IS 

- AVAILABLE AT THE U.S. PATENT AUD TRADEhARK OFFICE ON THE REEL AND fRANE - 
NUMER REFEREl(CED BELUU. A DfGEST OF THE DOCUNLNT HAS ALSO BEEN #ADE 
AND APPEARS :# THE OFflCE’S RECORDS AS SHDii: 

ASSIGNOR: 001 BONEAU. HfCHAEL Il. not DATE: 08/2fd89 

RECDRDATIUN OATE: o8/zb/8g NUrtBER Of PAGES 002 REfL/fRAfiE 5116/0570 

DIGEST: ASSIGNhENT OF ASSIGNORS INTEREST 

ASSIGNEE: 501 ACCUTERIX, INC.. 342 W. SUNNYOAKS, CAfiPBELL. CALliORNIA 9 
5008. A CORP. OF CA 

SERIAL RUHEER 7-398180 FILING DATE oS/W8g 
PATENT NUHBER ISSUE DATE oo/oo/oo 

TITLE OF INVENTION: ENDOVASCULAR SUPPORT DEVICE AND HETHOO 
. 

INVENTOR: 001 BONEAU, WCHAEL D. 
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1. ASSIGNMENT 

2 WHEREAS, 1, MICHAEL D. BONE&J, a citizen of the United Statea of America, 

3 residing at 342 W. Sunnyoaks, Campbell, California 95008. have invented a certain 

4 new and useful ENDOVASCULAR SUPPORT DEVICE AND METHOD for whii I am 

5 about to make an applii for Letters Patent of even date herewith: and 

6 WHEREAS, ACCUTERLX INC., a corporation existing under the laws of the 

7 State of California and doing business at 342 W. Sunnyoaks, Campbell, Caliii 

95009, iadesirous of obtaining the errtire right, Mie and interest in, to and under the 

said invention and appIii. 

8 
9 

10 

11 
12 

13 

14 

15 
1 

l6 I 
17 

18 

19 

20 
21 

22’ 
23 

24 

25 

26 

27 

28 
29 

30 

31 

32 

NOW, THEREFORE. for good and valuable consideration, the receipt of which 

is hereby acknowledged, f, MICHAEL 0. BCfNEAU, have sofd. assigned, transferred 

and set over, and by these presents do hereby sell. assign, transfer and set over 

unto the said ACCUTERlX, INC, its successors, legal representatives and assigns, 

my entire right, title and interest in, to and under the said invention and the said 

application for Letters Patent, a copy of which as filed in the United States Patent 

OfficeiscontainedinDocketNo.H-1136-Pintheofficesof~~8ON&EAKIN,a 

Partnership of Professional Corporations, 1700 South El Camino Real, S&e 405, San 

Mateo, califomia 944024093 and all diii, continuations and continuations-in- 

part thereof, and all Letters Patent of the United States which may be granted 

thereon and all appliions for Letters Patent which may be filed for said invent& 

in any country or countries foreign to the United States, and aH Letters Patent which 

may be granted for said invention in any country or countries foreign to the United 

States, and to al extensions, renewals, and reissues thereof, and me right to ctaim 

priority under the lntemational Convention for me Protection of Industrial Property; 

and I hereby authorize and request me Commissioner of Patents and Trademarks 

of the United States, and any Ofkial of any country or countries foreign to the 

United States whose duty it is to issues patents on appkations as aforesaid, to issue 

all Letters Patent for said invention to the said ACCUTERD(. INC., its successors, 

legal representatives and assigns, in accordance with this instrument. 

AND I hereby covenant that I have the full right to convey my entire interest 

herein assigned, and that I have not executed, and will not execute, any agreement 

in confiii herewith. 



I.. I 

II 

. 1 

1: 

1; 

14 

l! 

I( 

1; 

11 

15 

2t 

21 

z 

2z 

24 

25 

26 

27 

28 

29 

30 

31 

32 

l+1136-P 

ANDIherebyfurthercwenantandagreethatIwil laMlmunicatetotbesaid 

MXXTERD(. INC., its SUCCBSSOTS, legal represmWm and assigns, any fact$ known 

qmerespectingsaidinvenbian,andtesWyinanylegalproceerfi~,signallLawhrl 

papers, execute all divisional, fzontinuing or reissue applkatiom, ma&e cdl rightful 

Daths, and generally do everything possible to aid the said ACCUTERIX, INC., its 

wcessors, legai reprm and az5sigr-1~ to obtain and enforce proper patent 

protection for said invention in ali countries. 

lN.TESTiMONY WHEREOF. i have hereunto set my hand this Twenty-Fourth 

iay of August, 198% at .L7R C,& 4 * caiiiomia 

iTATE OF CALIFORNIA 1 
ss. 

On thii Twenty-Fourth day of August.1989, before me personally appeared 

ftichael 0. 8oneau. personally known to me or proved to me on the basis of 

wtrwnent, and acknowkfgeci that he executed it W itness my hand and ofkiai 

‘ml. 

AUG 26 89 



DATE: 09/18/91 

U8ifTEO STATEB DEPACITMBM 01: COMMERCE 
P8tWtMdT?HWW?kOl@E8 
hsslwANTEcR2w?Ym3coMM~R 
OF PATENT!3 AND TRADEhW&KS 
Washingtan.0.C.20231 

TOr 
JAm8 E. EAHIN 
BARRISON C WARIN 
2700 SOUTH ILL czimxo RNA& STE 405 
SAN NXl’BO, CA 94402-3083 

UNITED STATES PATENT AND TRADEMARK OtFICE 
NOTICB OF Bl!ZCORDATXON OF ASSIGHMRNT D- 

~-'TREENCXOSBDDocoHBNT BAS BEEN .RRCORDED BY ~.ASSIGNMRNT DIVISION OF 
TS8 U.S. PATRNTAND TRADEMZhRROFFICE. ACCOWPLRTB MZCROFILMCOPY IS 
AVAILABLE AT THE U.S. PATENT AMU -OPFICSONTHERESLANDFRANB 
NUkEtRRRR-BELOW. 

PXd%ASBRBvfEwALL INFORMATIONCO?4TAINBD ON THISNOTICE. TER INFORMATION 
CONTAINBD ON THIS RgCORDATION NOTICB RRFLBCTS THE DATA PRJ5SZW-f IN TRB 
PATSNT A&31- PROtZSSXN6 SYSTEM. Up YOU WOULD FIND ANY ERRtXtS, ON 
THIS NOTICE, PLEASE SEND A RJ5QWST FOR CORRESCZfON TO: U.S. PATENT AND 
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it is to issue patents on applications as aforesaid, to issue all Letters Patant for said 

invention the said ENDOVASCUUW SUPPORT SYSTEMS, INC., its succassors, legal 

representatives and assigns, in accordance with this instrument; 

AND, ACi=UTERIX, INC., hereby covenant that it have the full right to convey 

my entire interest herein assigned, and that I have not executed, and wiil not execute, 

any agreement in conflict therewith; 

AND, ACCUTERIX, INC., hereby further covenant and agree that it wilt 

communicate to the said ENDOVASCULAR SUPPORT SYSTEMS, INC., its successora, 

legal representatives and assigns, any facts-known to it respecting said invention and 

said application, and testify in any legal proceedings, execute all lawful papers, make 

all rightful oaths and generally do everything possible to aid the said ENDOVASCULAR 

SUPPORT SYSTEMS, INC., its successors, legal representatives and assigns to obtain 

and enforce proper patent protection for said inventlon in all countries. 

IN TESTtMDNY WHEREOF, ACCUTERIX.INC., through an authorized offlcar, 

has caused this Assignment to executad thii $ &-0 Cr c day of 199t. 

.:s 

State of C8Momia -3 
.7 _- 
. . . . . . - 

-4 

my hand and official seal. 

Seal 

2 
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ASSIGNMENT 

WHEREAS, ACCUTERIX, INC., a corporation existing under the law of the State 

4- of California and doing business at 342 W. Sunnyoaks, Campbell, California 95008, 

is the owner by assignment of U.S. Patent Application Serial Number 07/39S,t99, 
. . filed August 24.1989, entitled ENOOVASCULAR SUPPORT DEVfCE AND METHOD 

together with all right, title and interest in, to and under the invention descnbad 

therein including all foreign rights thereto; and 

WHEREAS, ENDOVASCULAR SUPPORT SYSTEMS, INC., a corporationexisting 

under the laws of the’StaB of California and doing business at 342 W. Sunnyoaks, 

Campbe& California 95008, is desirous of obtaining the entire right, Me and interest 

in. to 8nd under the said application, including all foreign rights; 

NOW, THEREFORE, in consideration of a good and vahrable consideration, the 

receipt of whit is hereby acknowledged, ACClJTER?X, INC., have sold, assigned, 

transferred and set over, and by these presents do hereby seit, assign, transfer and 

set over unto the said ENDOVASCULAR SUPPORT SYSTEMS, INC., its successors, 

legal representatives and assigns my entire right, title and interest in, to and Under the 

said invention and the said application of Letters Patent Serial No. 07/398,180 filed 

August 24, 1989, and all diiisions, continuations and COntinuationS-‘n-part thereof, 

and 811 Letters Pstent of the United States which may be granted thereon and 811 

8ppliiation for Letters pstent which may be granted for said invention in any country 

or countries foreign to the United States of America, end to aft extensions, renew& 

reissues, and reexamination certificates thereof, and the right to Claim Priority Under 

the international Convention of the Protection of Industrial Property, and all rights 

under the Patent Cooperation Treaty; and ACCUTERIX, INC., hereby authorize and 

request the Commissioner of Patents and Trademarks Of ti United 8tWS Of America. 

8nd 8ny official of any country or countries foreign to the United States whose duty 
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WHEREAS, ENDOVASCUIAR SUPPORT SYSTEMS, INC., formerly named ENDDTHEUAL 

SUPPORT SYSTEMS, INC. a corporation existing under the laws of the State of California and 

doing business at 342 W. Sonnyoaks, Campbek Caliiomia 95066, is the owner by assignment 

of U.S. Patent Application Serial Number 07t398.180, filed August 24, 1989, entitled 

ENDDVASCULAR SUPPORT DEVKE AND METHOD, together with all right, title and interest 

in, to and under the invention described therein including all foreign rights thereto; and 

WHEREAS, APPLIED VASCULAR ENGINEERING, INC., a corporation existing under the 

laws of the State of Delaware and doing business at 5346 Skylane Boulevard, Santa Rosa, CA 

96403 is desirous of obtaining the entire right, title and interest in, to and under the said 

invention and appiication, includii all foreign rights; 

NOW, THEREPORE. for good and valuable consideration, the receipt of which is hereby 

actcnowledged, ENDOVASCUCAR SUPPDRT SYSTEMS, INC., have sold, assigned, transferred 

and set over, and by th8s8 presents do hereby Sell, assign, transfer and set over Unto the Said 

APPUED VASCULAR ENGINEERING, INC., its successors, l8gaf representatives and assigns. ; 
c 

its entire right, title and interest in, to and under the said invention and the said application for c c 

Letters Patent serial number 07/398,180, filed August 24. 1989. and all diviions, $ 5 

continuations and continuations-in-part thereof. and art Letters Patent of the United States G  

which may be granted thereon and all applications for Letters Patent which may be filed for 

said invention in any country or countries foreign to the United States, and all Letters Patent 

which may be granted for said invention in any country or COunUi8S foreign to the United 

States, and to all extensions, renewals, and reissues thereof, and the riQht to claim priority 
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under the lnternationaf Convention for the Protection of hUfustrisl Property; and 

ENDOVASCULAR SUPPORTSYSTEMS, INC., hereby authorizes andrequeststheCommissioner 

of Patents and Trademarks of the United States, and anv Official of any country or coumries 

foreign to the United States whose duty it is to issues patents on applications as aforesaid, to 

issue al Letters Patent for said invention to the said APPLIED VASCULAR ENGINEERING, INC.. 

its successors, legal representatives and assigns, in accordance with thii instrumem. 

AND ENDOVASCUlAR SUPPORT SYSTEMS, INC., hereby Covenants that it hasthe full 

right to convey its entire interest herein assigned. and that it has not executed, and will not 

execute, any agreement in confiict herewith. 

AND ENDDVASCULAR SUPPORT SYSTEMS, INC.. hereby further covename end agrees 

that it wifi communicate to the said APPLIED VASCULAR ENGINEERING, INC.. its successors, 

legal representatives and assigns, any facts known by it respecting said invention, and testify 

in any legal proceeding, sign ail lawful papers, execute all divkional, continuing or reissue 

applications, make all rightful oaths, and generally do everything possible to aid the said 

APPLIED VASCULAR ENGINEERING, INC., its successors, legal rePreSeMStiVeS and eSSignS t0 

obtain and enforce proper petem protectfon for said invention in ail countries. 

IN TESTfMONY WHEFtEOF, ENDOVASCULAR SUPPORT SYSTEMS, INC., through an . 

authorized officer. has caused thii Assignment to be executed this Eighth day of September, 

1993, at Santa Rosa, California. 

.__ .  . I  .--- 

ENM)VASClJlAR SUPPORT SYSmS, INC.*” ’ - .. 

2 -.-. 



lIwDvAscuLAN soPPoNT SYSTSMS, INC. 
NameS~IsD YASc 

we 

street Addre5lJt 5343 SltyLAws SLVD. 

j$g Asriqnmant ' _ Merger 
Secarity Agreeamt 

Z0th.F 
_ Change of Naam 

Execution Dater Additional nu$(m) C addreseee~attached? 
-Yes= 

. 
4. Application Nwbe~(o) or patent nuuber(~)s - 

-: 
If this documnt'ie beiag filed togr+ber With a new applic8tion, the e.&ction &te Of - 

the applicrtion iar 
A. Patmat Application NO.(~) 8. pateat m.(8) 

07/398,180 .x 

Additional nuaers attm2hedl r-w 

5. Name and addree8 of party to uhoa CorrWpondmrr 6. Total number of l ~licatiocU 
concerninq dotuwnt shcukd bemailed and patent= involved 1 

Nm: LAW OmtEps Of e 
stmet Mdresmr~ RD ST.% 324 . . 7. Total f..~37cm3.41)$30.od ~. 

9. Statement and l iqmture. 
- TO the be& of my knotsledge 
any atshed copy i8 a true copy of y origLnr1 

J.&-s E- FiAPz~ 
Name of Person Sigaing siqaature 

Totbl number of pageS caapri8Lng cover sheet:& 
nail documecte to be recorded with required covex sheet information to: 

Non. Cnumieaioner of Patents and TadmnarLs 
Box: Aedgrmeatr 
Washington, D.C. 20231 

49r, . 



-- . . -- l 

JULY 01, 1997 I 
PTAS 

ARTERIAL VASCULAR ENommBRING 
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The name of this corporation is Arterial Vamiar Engineering. Inc. 

a. 

The purpose of IhiS corporation is to engage in any lauti act or acLivity for which a 
corporation may be organized under the General Corporation Law of the State of Delaware. 

IV. 

A. This corporation is authorized to issue two dasses of stock to be desiguated, 
rcspcctivc~y. “Chmm0n Slack” and ‘keferrcd Sti.’ The totat number of shares Wixi& the 
corporation is authorized TV issue is Fifty Miilion Five Hundred Thousand (50,500.ooO) shares. 
Fifty MiIliun (50,000,ooO) yfua+s d&i bc Cwuuou Stwck, noa.& luviug a pw vljrw uf ax+#lt 
of one cent (WOl). Fi\x Hundred Tlwusancl (%XNOO) sbare$ shall be Preferred Stock, each 
having a par value of one-tenth of one cent (S.001). Each owtaudiug share of Common SW& 
par vahc $.01, shall, upon iling of&is Amended and Restated Certilicaa of hxoqwuion be 
reconstituted as 5.5 shares of Common Stock, par value 5.001. No fraaional shares wilt be 
issued and. in lieu thereof. any holder of less th;in one share of Common Stock shall be cntitkd 
to rccciw cash for such holder’s fractional share baaed on the fair market value of such stock 
as determined by the Company’s Board of Directors. 

B. - The Prefured Stock may be issued from time to time in one or more series. The 
Board of Directors is hereby authorized, by liliig a cenificate (a “Preferred Stock Designatiou*) 
pursuant to the D&ware General Corporation Law, to fS or alter from time to time the’ 
desigmtio~. powers, preferences and rights of #he shares of each such s&s and t& 
qualifications, &nitatio~ or restriaions of any wholly unissued series of Preferred StN, and 
to establish from time to GW the number of shares consritutiig any such series or uly of Ihcm; 
~toincreasc~decnasrthtnumberofsharesofarrysetiessubsequenttoche~C0f 
shares of that ties, but not below &c number of shares of such series theu outsranlling. h 
cake the mmber of shares of any series shall be decreased iu accordance wii the tirego@ 
timewe, the shares constituting such decrease shall resume the status that they had prior to the 
adoption of the resolution originally fixing the Mmbir of shares of such series. 
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v. , 

For the management of the business and for the conduct of the affb of tk corpmti&. 
and iu finher dcfhlitina, limitation and tcgdafion of the powers of t&z cospdq of its 
b~~andofiwstDcfthol&nar~clvsdr#eof,crsmecasrnaybe,itis~rprovided 
that: 

A. 

a, T&~ofthtb~~~andthewPduuof~“~aEnofthe’ 
corporationshallkzvcstcdinitsBomiofD&tors. ‘IItenumberofdircctors~ltkhshall 
constitute the wble Board of Directors &ail be fixed exclusively by one or more rcmiudons 
adopted by the Board of Directors. 

(2) Notdhstaudmg the tongoing provisiaas ofthis~cle, c&t Victor shdl 
serve until Jtis successor is duly ekcted aud qualif!d or until his death, resignation or removal, 
No decrease in lhe number of directors cmstituting the Board of D&tots $tlfl shorten the term 
of any immbent diictor: 

’ . 

Subject to the tights of the holders of any series of.Prefemd Stock to elect additional 
dircctmt ttnd~r spccificd circumstances, d&tots shalt bc ckctcd at each annual meeting of 
st~kholltkrs. Ekch dirmx shall serve tmtil his succcssur‘is duly ekcted and yuaI&d or until 
his death, resignation or removal. No decmse in the number of directors constituting the Board 
of Directors shall shorten the term of atty incumbent director. 

(31 Foilowittg the closing of the initial public offering pursuant to au effective 
registration statement uader the Se.curitks Act of f933, as amended, coveting the off' amI sale 
of the corporation’s Common Stock to the public (the “Initial Public OfWing”). and subhct 80 

. tJx rights of the hofdtus ?f any series of Prefetred Stock. any vacmcks on the &xtrd of 
Directors resutting from death, resignation. disqualification, removai or other causes and any 
newly created directorships resutting from any incnate in the number of directors. shall, ttnkss 
the Board of Dircctnrs &em&s by rca&ttiktt that arty such vacancks or newly mated 
directors&tips shah be fifkd by the stockbolden aud except as otbetwi= pruvided by law, bc 
filkd only by the affirmative vote of a majori~ of the diictors then in o&e, even though less 
than a quorum of the Board of Directors, and not by the stockholders. Any diictot elected in 
accordance with ltte prececlistg sentence shall hold office fur the xemaitxkr of the full term uf 
UK director for which the vacancy was created or occurred and mtil such di,rccroc-‘s sums& 
shall have been ekcted and qualifiid. 

. 

. 

* . 

B. 

(11 Subject to paragraph (h) of Section 43 of the Bylaws, the Bylaws may be 
altered or amended or new Bykws adupted by the af&mativc vute of at kast eighty percent 
(80%) of the voting power of all of the timoutstanding shares of the Voting Stoclt. Tlte Board 
of Directors shall also haw the power to adopt, amend, or repeal Bylaws. 

: 
i 
. 
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(2) Tht directors of the copm&ion need not be elected by writtut ballot , 
unless the Bylaws SO pco+k. . . 

(3) FoIluwing theInitial public CMWq. no action shall be taMi by the 
stockholders of the coqmtion except al m aumal of special meeting of sto&holders called iit 
accocdance with the Bylaws. 

(4) Special meetings of the ,sfncWkl.cra of tht cotpmtion may he called, for 
any purpe tx purposes, by 0) rhe CZWrmm of tk BotvJ of~t)~, (iii the C&f Executive 
offctr, or (iii) the Board of D&tot-s pursuant to a smoliozL adopted hy amqjorky oftbe total 
numberof rauhoriztddincroij(wbetb#6rnolt&re~irnyMcclocIetsinpsevkust,vwuhotized 
binctors$lpsatthctime:~~rrsoludoatEprscruedarrht~ddDIRCtOrZfoZa~)? 
and shall be held at such place, OQ sueb date, and at such time as the Board of Dietots shall 
fut 

(5) Advance noticeof stockhokkrnominationsfart@e tlcctionofdinctors and 
of business to be brought by stockholder before auy meeting of thz stockhoidem of the corpora- 
tion shall be give? in the manner pvidul in tb Bylaws of the corporatiou. 

VI. 
- 

A. A director of the corposation shalI not be jcrs&lly liable to the cocpmtciou or 
its stockholders for mcmetq damages fir any bmch of fiduciaq duty as a dinctor, except for 
liability (i) for any breach of the director’s duty of loyalty to the corporation or its stoclckhlers, 
(ii) for acts or omissions not in gwd faith or which involve inteutional misconitrtcl or a knowing 
violation of Iaw, (iii) under Sectiou 174 of the Deiawan Oeneral Corporation Law, of (iv) fM 
asty trmsaction from which the director derived an improper pcrsonaf befit. If the D&twarc 
GweraI Curporabn Law is amen&d a&r approval by the stockholders of this Axtick to 
authorize corporate action.timher climinatbg or limiting the personal Uabiity of directors, then 
he liability of a director &all be eliminated or limited to the fulkst extent permitted by the 
Delaware General corporation Law, as so ameuded. 

B. Any repeal or modif~acion of this Article VI shall be prospective ami shall not 
affect the rights u&r this ArtkIt VI in effect at tbc time of the alleged occurmcc of any act 
of omission to act giving rise to liability or iudemuification. 

VII. 

A. The ccxpcmirm mm? the right to amend. alter, change or rqml any profio~ 
wntained in this Ccrtificas of lncwrpo&x, in the manner IKW or bertafter piescribed by 
statute, except as provided in paragraph B. offhis Art& VU, and all rights conferN upon the 
stockhokks herein are granted subject to this reservation. 

9 
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